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Chapter 1 
Introduction 


Diagnostics for the Z-100 PC Series Computers are provided in two forms: 
ROM-based and disk-based. 


These tests are designed to work with a minimum of operator interface 
and special test hardware. Ease of operation, consistency of screen mes- 
sages, and clarity of information are the primary goals of this manual. 
Information obtained from the tests can reduce service costs appreciably 
and minimize hardware downtime. 


Goals 


Malfunctions can happen with any type of equipment. The goal of these 
tests is to provide the user with the ability to detect and isolate the cause 
of faulty machine operation. 


The tests outlined here are designed to resolve 90% of detected faults 
to one subassembly and another 5% of all faults to a maximum of two 
subassemblies. Whenever possible, faults are resolved to the most likely 
Large-Scale Integration (LSI) and supporting Integrated Circuits (ICs). Ran- 
dom Access Memory (RAM) and Read-Only Memory (ROM) errors are 
always resolved to the IC level by disk-based diagnostics. Another goal 
is to make maximum use of existing hardware to minimize requirements 
for special test hardware. 


Some tests, such as Input/Output (I/O) port diagnostics require special 
cables for complete testing. 
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Hardware Requirements 


NOTE: Before performing any test using a newly installed diagnostic disk, 
or when hardware changes have occurred, the diagnostic monitor and 
several of the diagnostic tests need to be configured for the system being 
tested. Failure to do so may result in incomplete testing or inaccurate 
failure messages. Refer to the Configuration section in Chapter 3 for infor- 
mation on how to configure the diagnostic monitor and diagnostic tests. 


Hardware requirements for both the ROM-based and disk-based diagnos- 
tics consist of the minimum hardware requirements for a Z-100 PC Series 
Computer. The disk-based diagnostics can be configured to test most addi- 
tional hardware available for the system. Minimum hardware consists of 
the following: 


Power supply 

8088 Central Processing Unit (CPU) 

128K of system memory (RAM) 
Color-compatible video controller and display 
Floppy disk controller and at least one disk drive 
Keyboard 


The disk-based diagnostics will operate on any Z-100 PC series machine 
without hardware modification. Portable units, however, may require the 
expansion chassis to provide.certain disk access. The tests must be con- 
figured properly for the machine being tested. 


Although not necessary for test operation, the Microsoft serial mouse is 
supported and may be used for input to the diagnostic monitor and many 
of the tests. The diagnostic tests contain a mouse driver and do not require 
any additional programs for mouse operation.If a mouse is used, it must 
be configured for the desired port. Refer to the Configuration section of 
this chapter for more information. 


Many of the screens displayed by the diagnostic tests contain graphics 
information. To print these screens, a printer capable of graphics informa- 
tion must be used and the appropriate print screen (PSC) utility program 
from MS-DOS Version 2 must be loaded. If this equipment is not available, 
only the text information will be printed. 
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Features 


The features of the ROM-based and disk-based diagnostics may vary from 
system to system, depending upon the hardware configuration. Computers 
not containing a backplane, for example, will not have the same Light- 
Emitting Diode (LED) diagnostic indicators as machines that contain sepa- 
rate backplane and CPU cards. 


ROM-Based Diagnostic Features 


Power indication — Power indication lamps on the backplane indicate 
the presence or absence of correct power delivered from the power supply. 


Diagnostic LEDs — LEDs positioned on the CPU card indicate success 
or failure of the ROM-based tests. This feature keeps the diagnostic core 
to a minimum and allows resolution of basic system faults without the 
need for a functioning display and/or keyboard. 


Two levels of ROM-based tests — ROM-based tests are done at power 
up and also through menu selection. Since time is not a critical factor 
when accessing the tests in the menu, these diagnostics provide a high 
degree of confidence in system integrity. 


Coverage — ROM-based tests are available to test all circuits necessary 
to read and execute programs from the mass storage device. This results 
in considerable reduction of the time required to detect and correct faults 
that may occur in the basic system. 


Disk-Based Diagnostic Features 


Automatic tests — All portions of the machine that can be accessed 
without operator input are tested with a single keystroke. 


Audible and visual error indicators — Errors are indicated by an audible 
alarm and distinct display easily recognizable and consistent for all tests. 
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On-screen fault information — The screen displays information required 
to correct detected errors. Information included in the display are the 
function that failed, the most likely hardware causing the problem, and 
when the fault occurred. 


Consistent test information — Because of the diagnostic monitor ap-_ 
proach, test modes, error counters, and other features are available for 
all tests. These features and their screen displays are consistent from test 
to test. 


Retention of configuration information — Mass storage media stores 
system configuration information with the diagnostic tests. The system con- 
figuration is entered only once for any given computer system. 


Test repetition — Tests may be run from 1 to 99 times, from 1 to 23 
hours, or continuously. This feature makes it convenient to uncover inter- 
mittent faults or run long-term evaluation tests on hardware. 


Help screens — Help screens may be accessed at all menus and fault 
displays, providing instant information on formats and options that are 
available. In addition, the bottom three lines of the screen normally display 
option information for the operator. 


Error logging — Error and test completion screens may be discarded 
or logged on the system’s printer or the diagnostic disk. This feature makes 
it easy to retain fault information and transport information. All information 
logged is date-stamped and time-stamped for later reference. 


Startup parameter configuration — Test startup may be configured to 
allow automatic execution using any set of parameters. This allows the 
user to generate special diagnostic disks to use in quality assurance testing. 


Graphic display of information — The diagnostic monitor program pro- 
vides the capability for tests to convey graphic information to the operator. 
This feature greatly enhances the scope of data that can be represented. 
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Simplified keyboard and mouse entries — Test selections may be en- 
tered from the keyboard or the Microsoft mouse during monitor operation. 
When the keyboard is used, all entries to the monitor program are made 
using the ENTER, END, and arrow keys. 


Fast test — A “fast” test that takes ten minutes or less to execute is 
provided to detect a minimum of 70% of the possible faults in a system. 


Error Messages 


As you use the disk-based diagnostic programs to perform tests, any failure 
causes an error message to display on the screen. The message indicates 
the most likely cause and specific area of failure. While the identified 
components may be at fault, bear in mind that the problem may be in 
one of the components connected to the suspected one, the socket, or 
a foil on the circuit card. 


Since there are several models of the Z-100 PC Series Computers that 
these tests may be run on, no illustrations for specific computers are 
provided in this manual. Refer to your computer’s documentation for infor- 
mation on how the components in your system are organized. 


Visual Checks 


Unless you have a replacement part at hand, perform the following visual 
checks in the area of the suspected component before you remove the 
part. 


NOTE: If you assembled your computer from a kit, make the following 
visual checks very carefully. Factory-assembled products are thoroughly 
tested prior to shipment so most of the checks will not be necessary. 


Check the computer to see that: 


@ Circuit cards are properly seated in their connectors. 
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All cables are properly oriented and completely seated into their 
connectors. 


Dual Inline Package (DIP) switches and jumpers are set properly 
for the computer’s memory, disk drive, and input/output configura- 
tion. 


Integrated circuits are correctly installed in their sockets and bear 
the correct part number(s). Be sure all pins are fully seated in 
their respective holes and none are bent under the IC. 


Transistors and diodes are properly installed at their correct loca- 
tions. 


Circuit card foil patterns (especially in the area of any suspected 
component revealed during the test) are not cracked or have any 
solder “bridges” between solder pads. 


There are no loose bits of solder or other metal particles lodged 
between component pins or leads which might cause a short circuit. 


After you have made these visual checks, repeat the diagnostic test that 
revealed the component failure. You may have cured the problem simply 
by moving or cleaning a cable or connector. If the test still results in 
an error message, follow the instructions displayed on the screen. 


CAUTION: Unless you are skilled at soldering and digital repair tech- 
niques, do not attempt to repair a damaged circuit card. Have it repaired 
at a Heath/Zenith service center. 
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Diagnostic Approach 


Diagnostics have been constructed so that all functions of the equipment 
required for loading and running disk-based tests can be checked using 
the ROM-based tests. The disk-based tests contain comprehensive routines 
to check both the system core circuits and the interfaces required to operate 
peripheral devices. The following procedure is suggested for troubleshoot- 
ing a Z-100 PC system. 


1. 


Turn the system on and correct any faults detected by the power-up 
tests. If the monitor ROM prompt appears or the system starts to 
autoboot from the disk, proceed to the next step. If nothing happens 
or an error message is displayed on the Cathode-Ray Tube (CRT), 
correct the problem before proceeding. Error indications are pro- 
vided on the screen, power supply LEDs on the backplane board, 
and the troubleshooting LEDs on the CPU card. 


Load the disk-based diagnostics. If the diagnostics load correctly and 
the opening display is shown, proceed to the next step. If the disk 
will not boot, return to the monitor ROM program by pressing the 
ESC key or the CTRL, ALT, and INS keys simultaneously. Next, 
type TEST and press the RETURN key to use the ROM-based tests 
to troubleshoot the problem. 


Make sure that the diagnostic disk is configured properly for the 
hardware on your system. If your model number is not shown on 
the diagnostic monitor herald, select any of the models and continue 
to CONFIGURATION at the diagnostic test menu. Configur the hardware 
in your system and save it on the diagnostics disk for future use. 


Press the ENTER key to advance from the diagnostic monitor herald 
display to the fast/normal menu. Next, run the fast test by pressing 
the ENTER key. If an error message is displayed, proceed to the 
next step. If an error message is displayed, correct the problem 
before proceeding. 
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5. If no problems are detected by the fast test but a fault is still sus- 
pected, select the normal test and run all of the automatic tests. 
This will check all portions of the machine that can be accessed 
without additional operator interface. If ALL TESTS COMPLETE, NO ERRORS 
FOUND is displayed, proceed to the next step. If an error message 
is displayed, correct the problem before proceeding. 


6. If a problem is still suspected, run all manual tests by selecting 
each diagnostic individually, and running sections marked with either 
an M (manual) or c (combination requiring operator input). Additional 
actions are required to execute these tests, such as inserting blank 
disks in floppy disk. drives or typing keys on the keyboard. Again, 
all available information on an error is supplied on the screen when 
the error is detected. 


Chapter 2 
ROM-Based Diagnostics 


The ROM-based diagnostics are resident in the system ROM and run 
each time the computer is turned on or reset. These routines include 
a set of detection tests that check all hardware needed to load programs 
from the floppy disk. No additional operator interface is required, unless 
an error is detected or a special operation is desired. This test executes 
in 4.5 seconds or less if no errors are detected. 


Power-Up Checks 


The following hardware checks are automatically made when the computer 
is turned on: 


CPU 

ROM 

User RAM 

Interrupt control and timer circuits 
Parity RAM 

Keyboard microprocessor 

Disk drive read 

Disk drive seek function 

Disk controller 

Disk Direct Memory Access (DMA) overrun 
Disk sector 

Disk Cyclic Redundancy Check (CRC) 
Disk address mark 


Page 2.2 
ROM-Based Diagnostics 


Error Messages 


Table 2.1 describes possible screen error messages that may occur at pow- 
erup and what you can check to correct the problem. 


Table 2.1. Possible Power-Up Diagnostic Messages and Explanations 


+++ERROR: CPU failure! +++ 
+++BERROR: ROM checksum failure+ ++ 


These two messages indicate that the CPU card may be malfunctioning. The 
checksum message is a result of a mismatch between a predetermined value 
and a value derived from the contents of system ROM. Turn the machine off, 
and then on again. 


++-+ERROR: RAM failure! Address:XXX:Y¥¥, Bit:N,Chip:UXKK+++ 
+++ERROR: Parity hardware failure! Address: XXX: YYYY, Bit:N, Chip: UXXX+ ++ 
+++ERROR: Parity failure! Address: XXXX: YYYY, Chip: UXxX+ ++ 


These messages indicate that the CPU is unable to read or write to the RAM 
or video RAM memory. If the chip number displayed is a 400 number, the failure 
is on the RAM card. If the chip number is a 300 number, the failure is on the 
video card, Before replacing a card, check that the card is properly seated in 
the backplane slot and that the CPU DIP switches are correctly set for the amount 
of memory installed in the computer. 


+++ERROR: Timer interrupt failure! +++ 


This message indicates that the timing logic on the CPU card may have failed. 
Make sure that the card is properly seated and set up for the options installed. 
Also, check that all optional cards are set up correctly. 


+++ERROR: Invalid/No keyboard code received! +++ 


A message of this type indicates that the keyboard did not send the code at powerup 
to indicate proper functioning. The most likely cause is a disconnected keyboard. 
Check the cable (both ends in transportable systems) to make sure it is connected. 
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Table 2.1 (continued). Possible Power-Up Diagnostic Messages and 
Explanations 


+++DISK ERROR: Drive not ready! +++ 
+++DISK ERROR: Seek failure! +++ 


These messages usually occur when you are attempting to boot an operating sys- 
tem. The cause is usually an open drive door or not having a disk properly inserted 
in the system. 


+++DISK ERROR: Bad disk controller! +++ 
+++DISK ERROR: DMA overrun error! + + + 


Errors of this nature usually indicate a malfunction on the disk controller card, 
but may also be caused by other defective cards in the system. If any nonstandard 
cards have been installed, they should be suspected first in an error condition 
of this nature. 


+++DISK ERROR: Sector not found! +++ 
+++DISK ERROR: CRC error! + ++ 
+++DISK ERROR: Invalid address mark detected! +++ 


These errors normally indicate that an operating system was not found on the 
selected drive, or that you have a defective drive. First, try a different disk. If 
this error occurs often, it may be necessary to align the drive. 


No error message — Occasionally, a malfunction may occur that, by its nature, 
prevents anything, including an error message, from being echoed to the monitor 
screen. If you are using a color Red, Green, Blue (RGB) monitor, first check 
the jumpers on the video card. Also check to make sure that you are allowing 
enough time (up to thirty seconds for Winchester systems) for any disk I/O prob- 
lems to “time out’. 
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User-Selected Tests 


Several optional test routines are also available from the boot ROM pro- 
gram. On systems that do not have autoboot enabled, the monitor ROM 
prompt will appear when you turn on the system. The prompt can be 
accessed from the system programs by pressing the CTRL, ALT, and INS 
keys simultaneously. The prompt can be accessed from most ROM-based 
test menus by typing TEST and pressing the RETURN key. The following 
information will then be displayed. 


CHOOSE ONE OF THE FOLLOWING: 
DISK READ TEST 

KEYBOARD TEST 

MEMORY TEST 

POWER-UP TEST 

. EXIT 

ENTER YOUR CHOICE: 


no Ee wwe re 


Now you can select one of the desired test sequences by number. The 
main advantage of testing in this fashion is that these sequences will run 
continuously until you stop them or an error is encountered. These 
routines are extremely useful if a malfunction is intermittent, time depen- 
dent, or a result of heat buildup. An onscreen count is displayed to keep 
track of the number of times the particular test has run. The possible 
error messages are the same as those described under Power-Up Checks. 


After a test is selected, a second screen appears with the test name at 
the top of the screen and the message TYPE <ESC> 10 EXIT in the bottom 
left corner of the screen. The test count is displayed in the center of 
the screen. To end the test, press the ESC key. The count will stop and 
the message TYPE <ESC> 10 ExIT will appear at the bottom of the screen. 
Press the ESC key to return to the test menu. 


If an error ends the test, an error message appears underneath the test 
name and the message TYPE <ESC> 10 EXIT will appear at the bottom of 
the screen. 


Chapter 3 
Disk-Based Diagnostics 


The disk-based tests are accessed by loading the diagnostic monitor pro- 
gram from the floppy disk. This is done automatically when the diagnostic 
disk is booted. Type DIAG and press the RETURN key to start the diagnos- 
tic monitor program from the operating system. 


When the diagnostic monitor program is loaded and running, you will 
see a display similar to that shown in Figure 3.1. This display provides 
the test name, copyright information, and a menu of model numbers. 
Use the arrow keys and the ENTER key to select the model of the machine 
you are using. An X in the model number normally stands for a “don’t 
care” value. For example, ZF151-22, ZF151-32, and ZF151-52 would all 
be chosen by selecting ZF151-X2 on the menu. 


If your model number is not shown on the diagnostic monitor herald, 


select any of the models and continue to CONFIGURATION at the diagnostic 
test menu. 


qs data 
systems 9 


RESTRICTED RIGHTS LEGEND 
R DISCLOSURE BY THE Reet 
) 


MAUNA ZPL4B-XL DRL4B-¥2 ZPLSL-KL QPLGL-Y2 ZAI L-X2 
Hse? Mtoe eH TEYSB-X1 ZPLS8-X2 ZALS8-X2 ZFLG1-XI 
AFLPL-XL ZFL2L-X2 


Figure 3.1. Diagnostic Monitor Herald 
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Fast Test 


After the model has been selected, the display shown in Figure 3.2 is 
displayed. At this time, the operator has the choice of entering the fast 
test or the normal test. The fast test detects a minimum of 70% of the 
possible faults in the system, requires no additional operator input, and 
will be completed in less than ten minutes. Press the ENTER key to 
select this test. 


NOTE: Before performing any test using a newly installed diagnostic disk 
or when hardware changes have occurred, the diagnostics monitor and 
several of the diagnostic tests need to be configured for the system being 
tested. Failure to do so may result in incomplete testing or inaccurate 
failure messages. Refer to the Configuration section of this chapter for 
instructions. 


f Zesere data 
: ystems 


RESTRICTED RIGHTS LEcEND 
R DISCLOSURE BY THE EEN I$ § 
my RIGHTS A 
CONTRACT 
FALLLTOP ROAD, ST, JO 


FAST TEST; Way NO 


Figure 3.2, Fast/Normal Test Menu 
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If the fast test is selected, a display similar to Figure 3.3 is shown. One 
line of the output is associated with each test required on the model 
number selected. If the test passes, information on the amount of hardware 
tested is normally displayed in the NOTES column. If the test fails, the 
NOTES column contains information on the card most likely to contain 
the faulty circuit. 


PASSED | 
PASSED | Port A Serial Local Loop 
PASSED 


Figure 3.3. Fast Test Display 
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Diagnostic Test Menu 


If the fast test was not selected, then a display similar to that shown 
in Figure 3.4 will appear. 


CURRENT DATE: @1/16/85 
aa TIME: 09:58: 8 
__TRSTING TIME: 08:08:00 


as EFT 
PID SEE | 4 


i 
I/' 
| 
F 


TAMLINCLWOGHNIGY SINGLE TEST MISC CONFIGURATION MEL? INIT. 
Figure 3.4. Diagnostic Test Menu 
The various areas of the display correspond to the following: 


Top line = Name and revision of current diagnostic monitor program 


STATUS: The current state of the test 
STOPPED — test is not running 
RUNNING — test is running 
PAUSED — test is paused 
LOOPING — test is looping on an error 
LOADING — test is being loaded from disk 


ACTION: The action to be taken if an error is encountered 
STOP ON ERROR — stops the test and waits for operator input 
CONTINUE ON ERROR — continues the test after saving error screen on 
the configured logging device 
LOOP ON ERROR — repetitively loops on the failure 
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FINISH: The number of times each test is run 
n PASSES — where n may be from 1 to 99 
n HOURS — where n may be from 1 to 23 
CONTINUOUS — continue repeating test until stopped by the operator 
from the keyboard 


CURRENT DATE: The current system date 
CURRENT TIME: The current system time 


TESTING TIME: A timer that is set to zero whenever a test is started and 
stopped when the test is stopped 


sTARTS: The number of times the test was started 
PASSES: The number of times the test passed without error 
ERRORS: The number of errors found since starting the test 


The items on the bottom line of the screen are available for selection 
at this time. Use the arrow keys (or the mouse) to get the desired item 
into reverse video, then press the ENTER key to begin the function. The 
various selections result in the following actions: 


ALL AUTOMATIC TESTS — Runs all sections of all tests that are indicated as 
automatic. This is the maximum test of the complete system that can 
be achieved without individually selecting each test section. 


SINGLE TEST — Allows selection and expansion of an individual diagnostic 
test. This function is treated in more detail in a later section. 


usc — Allows changing the test action on error, finish parameters, system 
date, or system time. These parameters are displayed on the top of the 
screen. Press the END key to get back to the initial diagnostic test menu. 


CONFIGURATION — Allows changing the diagnostic software and hardware con- 
figuration information. 
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HELP — Displays the diagnostic menu help information. 


pExIt — Returns control to the diagnostic monitor. 


Diagnostic Test Displays 


Diagnostic Section Menu 


Diagnostic tests contain all the actual test codes used in the system. Each 
diagnostic consists of sections which check particular areas of the unit 
being tested. Individual tests or sections may be accessed by expanding 
the menus presented on the screen. To expand a menu, use the arrow 
keys and the ENTER key to select SINGLE TEST, and the desired test shown 
in the diagnostic test menu. Selection of the FLOPPY DIAGNOSTIC test in Figure 
3.4 results in a screen similar to Figure 3.5. 


HEATH/ZENITH DEAGHOSTICS REVISION Re. G3 


STATUS: STOPPED CURRENT DATE: @1/16/85 STARTS; ) 
ACTION: STOP ON ERROR GURRENT TIRE: 16:48:15 PASSES; i] 
FINISH: @1 PASS TESTING TIHE: @0:20: 68 ERRORS: i] 


FLOPPY DIAGHOSTIC-RL.6 SECTION HEM! 

CONTROLLER TEST(C) 

SRIVE TEST(N) 

MEDIA TERT(A) 

ALIGHAENT TEST(AD 

"ARTINGLGIAGHATANOL SINGLE SECTION MISC CONFIGURATION HELP EXIT 


Figure 3.5. Diagnostic Section Menu 
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Selections from this menu are very similar to those in the diagnostic test 
menu. In this case however, operations are performed on a test section 
rather than the complete test. Selection of ALL AUTOMATIC SECTIONS results in 
immediate execution of all sections indicated as automatic. Selection of 
the SINGLE SECTION followed by selection of a section name results in the 
immediate execution of the section test code. Selection of misc results in 
the same functions as at the diagnostic test menu. Selection of CONFIGURATION 
results in execution of the configuration code for the currently selected 
test. Selection of HELP results in an attempt to access the help file for 
the currently selected test. Selection of ExIT returns control to the diagnostic 
test menu. 


Running Display 


While a diagnostic test is running, a display similar to that shown in Figure 
3.6 will appear. 


PHEATH/ZENITH DIAGHOSTICS REVISION R200] 


CURR DATE 1/16/05 he 
RRBNT TIRE: 10:56:38 T 


SRC: 
; STING TIM 08:06:10 ERRORS: 


TEST; WRITE DATA 
i TOTAL 
DRIVE: @(A) TRACK(S) i ROTATIONAL SPEED: 306 RPH | 


j SIDE: ICONS) 68 
ati hi NONRCOVERABLE 


6 
8 
i] 


THPE BREAK KAY 10 PAUSE TEST oe 


Figure 3.6. Diagnostic Running Display 


The test and section names are automatically displayed at the beginning 
of each test. The center ten lines contain information displayed by the 
test to denote progress or request input from the operator. 
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Pause/Continue Test 

While holding the CTRL key down, press the BREAK key to pause a 
test that is running. The test may not pause immediately. Select the CONTINUE 
function on the screen to resume test execution. 

Aborting a Test 

Press the CTRL and BREAK keys and select the asorT function from the 
menu to abort execution of a test that is running. Control is returned 
to the menu that was displayed prior to starting the test. 


Test Complete Indications 


When the test is complete, a display of the format shown in Figure 3.7 
is displayed. 


RUARATH/ZRNITH DIAGNOSTICS REVISION 
CURRENT DATE: 1/16/85 
CURRENT TIME! 11:58:11 
TESTING TIME: 08:00:01 


FLOPPY DIAGHOSTIC-RL.6 CONTROLLER TEST 


TYPE END KEY TO CONTINUE 


Figure 3.7. Test Completion Display 


The NO ERRORS FOUND message is displayed only if the error count is zero. 
If the error count is not zero, the message ERROR DETECTED is displayed. 
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The section name is omitted from the display if all the sections of a test 
were run. If all tests were run, both the test and section names are omitted 
from the display. 


Error Indications 


If an error is encountered during the diagnostic operation, a display of 
the format shown in Figure 3.8 is presented. 


TIRRENT DOTE: 81/16/85 
BRENT TIRE: 10'54'11 
TESTING TIME: @0! 01147 


uid TEST SCREEN MISC —_HELP ABORT 


Figure 3.8. Error Indication Display 


The first line of information under the ERROR DETECTED line always indicates 
the failing function. Beginning with the second line, a list of possible hard- 
ware causes is given. These are in order of most likely to least likely 
causes of the fault. Any additional lines of information are used to indicate 
the content of registers or data that may help to resolve the problem. 
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Two lines of data are used to display the contents of processor registers 
when the fault occurred if REGISTER DISPLAY AT ERROR is selected when configur- 
ing the monitor options. When this information contained in the registers 
is useful for correcting faults, it will be described in the error message. 
Always save this data for engineering when you need assistance. 


Miscellaneous (MISC) Functions 


Several miscellaneous functions are available for modifying run conditions. 
When you select misc from the program menu, the menu in Figure 3.9 
is displayed. After the function has been completed, press the END key 
to return to the main menu. 


[Ald AUTOMATIC TESTS SINGLE TEST. CONFIGURATION HELP 


Figure 3.9. Miscellaneous Function Menu Display 
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Action at an Error 


If the action function is selected from the miscellaneous function menu, 
then a display similar to Figure 3.10 will appear. Use the arrow keys 
and the ENTER key to select the desired action if an error is detected. 


PO ikaii/aentiy Diachostics i Pe 


CURRENT DATE: 1/16 
CURRENT TIRE: e8:34 87 
TESTING TIME: 00:00:00 


AL AUTOMATIC TESTS SINGLE TEST JAN CONFIGURATION HELP EXIT 


Figure 3.10. Error Action Menu 
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FINISH 


If the FINISH function is selected from the miscellaneous function menu, 
then a display similar to Figure 3.11 is displayed. Use the arrow keys 
and the ENTER key to select the desired test finish criteria. Options include 
from 1 to 99 passes, from 1 to 23 hours, and continuous repetition. If 
either PASSES or HOURS is selected, the number for the finish function at 
the top of the screen will be highlighted; enter the correct value using 
the arrow and numeric keys, or the mouse. 


PSP AARATIZ ZENITH DIAGNOSTICS REVISION Re, 00) 9 ue 
CURRENT DATE: @1/16/85 
CURRENT TIME: 18:20:66 
TESTING TIME! 00:00: 08 


CONTINUOUS 


ALL ALTOMATIC TESTS SINGLE TEST gMSXH CONFIGURATION HELP EXIT 


Figure 3.11. Finish Criteria Menu 
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Date and Time Functions 


The date and time functions are used to set the system date and time 
that appear at the top of the display. It is very important that this is 
done before running continuous tests so the time recorded for failures 
is correct. 


Select the appropriate function and the value to be set will be highlighted 
at the top of the screen. You may use either the arrow keys, numeric 


keys, or the mouse to set values. While using numeric keys, any non- 
numeric character may be typed to advance to the next field. 


Configuration 


Selecting CONFIGURATION at the diagnostic test menu results in a display of 
the form shown in Figure 3.12. 


HEATH/ZENITH DIAGHOSTICS — REVISION Ra, Ga 


STATUS: ee a DATE: 1/16/85 STARTS: 
ACTION: STOP ON ERROR TIE: 18:37:51 PASSES i] 
FINISH: @1 PASS TESTING TIME: 3:63: @2 ERRORS | 


GONE) DELETE TEST HOVE TEST CONFIGUR MONITOR HELP EXIT 


Figure 3.12. Configuration Display 
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CONFIGUR TEST 
Add/Delete Test 


To add or delete a test in the monitor configuration, use the arrow keys 
to select the desired test. If the test was configured, it will be deleted. 
If the test was not configured, it will be added. All configured tests have 
a (C) after the test name. Only configured tests can be accessed from 
the test menu. 


Changing the Testing Sequence 


Select Move Test to change the order that tests are run. Next, select the 
test to be moved and then select the location of the desired test. 


CONFIGUR MONITOR 


Monitor options can be modified by selecting CONFIGUR MONITOR at the config- 
uration menu. This results in the display shown in Figure 3.13. 


se se 
Lael: SPOR BN enon 

FINISH: G1 PASS 
C 


CONTINUOUS 


Es 


Figure 3.13. Diagnostic Monitor Configuration Display 
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The primary purpose of this configuration is to set up special disks for 
use in manufacturing burn-in and quality assurance testing. If a known 
configuration is to be tested, the disk can be configured to automatically 
start, run in a pre-specified manner, and return to the DOS when testing 
is complete. 


Most parameters correspond to functions mentioned earlier. A brief expla- 
nation of the various selections follows: 


DELAY FOR OPERATOR INPUT: 
yes —- Wait for operator to select model at herald display 
No — Run all automatic sections or fast test after starting 


FAST TEST: (used only if DELAY FOR OPERATOR INPUT = NO) 
yes — Start fast test 
No — Start running all automatic sections 


ACTION AT ERROR: 
stop — Wait for operator input if an error is detected 
cont — Log error and continue test if an error is detected 
Loop — Loop on the first error until cancelled by operator 


FINISH CRITERIA: 
Passes — Stop after total test has run the specified times 
HouRS — Stop after test has run for the specified hours 
continuous —- Run test until cancelled by operator 


TOTAL NUMBER OF PASSES/HOURS: Sets initial value for finish criteria if passes or 
hours have been selected. Value may range from | to 99 for passes and 
1 to 23 hours. 


TIMES TO RUN EACH SECTION: Number of times each section is run before start- 
ing the next section in tests (normally set to one). 


LOGGING: 
NONE — Do not log errors 
PRINTER — Log errors on the system printer 
DISK —- Log errors in disk file DIAG.RSL 
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ASSUME EQUIPMENT PRESETUP: 
yrs — Run misc type sections as automatic 
No — Run misc type sections as manual 


If the Diagnostic Monitor is configured to ASSUME EQUIPMENT PRESETUP, the Drive 
Test section of the Floppy Diagnostic will execute automatically using the 
following assumptions: 


1) A minimized Disk-Based Diagnostic Disk is in drive A (0). 


2) If more than one floppy drive is configured, all of those other 
than drive A (0) have a scratch disk in them. 


Under these conditions, the Drive Test will format, write and read only 
tracks 35-39 on drive A (0). The test will format, write and read all of 
the tracks on all other drives. 


A minimized Disk-Based Diagnostic Disk is created by taking a copy of 
the distribution disk and deleting all the help files (these have the file 
name extnsion .HLP) and all the configuration files except DEFAULT.CFG 
(these have the filename extension .CFG). These files reside on tracks 
35-39. They must be deleted from the directory to avoid the possibility 
of passing corrupted data to the diagnostic monitor. 


AUTOMATIC RETURN TO SYSTEM: 
Yes — Return to MS-DOS as soon as an error is detected or the 
finish criteria is met 
No — Do not return to MS-DOS until requested by the operator 


REGISTER DISPLAY AT ERROR: 
yes — Display and log all error information including the value of 
the CPU registers 
'0— Do not display the values of the CPU registers and log only 
the first two lines of the error message 


COLOR MONITOR AVAILABLE: 
yes — Display diagnostic screens in color 
No — Do not use color for diagnostic screens 


Page 5.17 


Disk-Based Diagnostics 


SERIAL MOUSE PORT: 
NONE — No mouse is used 
comMl — Mouse is connected to the top serial port 
comM2 — Mouse is connected to the bottom serial port 


To exit the monitor options menu press the END key. 


Test Configuration 


The diagnostic disk is shipped with pre-programmed configurations, listed 
by model number and selected through the monitor at the beginning 
of the diagnostics. If custom configurations are needed, most of the diag- 
nostics have a configuration section available. 


By using CONFIGURATION, tests may be configured either at the diagnostic 
test menu, Figure 3.4, or at the test section menu, Figure 3.5. If a configura- 
tion has not been entered prior to running a test, the test attempts to 
determine what hardware is present and checks accordingly. Once a config- 
uration is entered, it is maintained on the disk until deleted by the operator. 


NOTE: When configuring tests, not all models are available for selection. 
For Z-130 and Z-140 series computers, select 140. For Z-150 and Z-160 
series computer, select 150. The Z-170 would be included in OTHER. 
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Saving the Configuration 


After all configuration information is correct and the display shown in 
Figure 3.13 is present on the screen, access the EXIT function and the 
display in Figure 3.14 will be shown. 


ah te 


RRENT 
TESTING 


COMFIGUR TEST DELETE TEST MOVE TEST CONPIGUR MONITOR HELP atti 


Figure 3.14. Configuration Exit Display 


If ves is selected, then all information gained in the configuration session 
is saved on the disk. The next question asks for a file name containing 
up to eight characters to use for storing the information. In most cases 
the file name should correspond to the model number for the system. 


If no name is typed, the configuration is saved in a special file named 
DEFAULT.CFG. 


Return To System 


The eExiT function at the main menu clears the display screen and returns 
back to the diagnostic monitor herald. Pressing the END key will return 
control to the operating system. 


Chapter 4 
CPU Board Diagnostic 


The CPU board diagnostic checks the timer chip, speaker and their as- 
sociated circuitry, ROM, interrupt controller, CPU, system crystals, 8087 
numeric data coprocessor, DMA controller, and the connection of the 
speaker. Also, it reads the switch settings (SWI and SW2), ROM version 
and displays the results. It also compares the actual switch settings and 
ROM version against the pre-configured ones if running in the pre-setup 
mode. A check is also made to verify the switch settings against the current 
hardware setup. 


NOTE: The CPU board diagnostic assumes the system crystal is 14.31818 
MHz and that there are no open or shorted circuits on the printed circuit 
board. 


Configuration 


The CPU board diagnostic must be configured properly to ensure all hard- 
ware is tested and error messages result in the correct information. The 
following may be configured for this test: 


TERMINAL TYPE 2140 2151/2152 2158 OTHER 
SPEAKER TEST YES NO 


If ASSUME EQUIPMENT PRE-SETUP was configured as YES during CONFIGUR MONITOR, 
the following information may be changed: 


TERMINAL TYPE : 2140 2151 2152 2158 OTHER 
SPEAKER TEST YES NO 

ROM VERSION NUMBER 2.0 

NUMBER OF FLOPPY DRIVES 0 ] 2 3 4 
DEFAULT DISPLAY TYPE 40X25 80X25 MONO ENHANCED . 
8087 CO-PROCESSOR INSTALLED NO YES 

MEMORY SIZE(IN KILOBYTES) 64 128 = 192 256 320 384 448 512 576 640 
DISPLAY FREQUENCY 6OHZ SOHZ . 

AUTO-BOOT FLOPPY = YNCHSTR NONE 


SYSTEM CLOCK FREQUENCY oMIIZ BMLIZ 


Page 4 of 13 


: CB-5063-28/595-3445 
591-4765 


Page 4.2 
CPU Board Diagnostic 


Section Menu 


Upon selection of cru BoARD DIAGNOSTIC from the diagnostic test menu the 
following section menu is displayed: 


TIMER COUNTER #0 TEST (A) 

TIMER COUNTER #2 & SPEAKER TEST(C) 
AUDIT TEST (C) 

ROM TEST (A) 

INTERRUPT CONTROLLER TEST (A) 

8088 PROCESSOR TEST (A) 

COMPARE CRYSTALS TEST (A) 

AUDIT TEST 2 (A) 

DMA CONTROLLER TEST (A) 

8087 NUMERIC PROCESSOR TEST (A) 


Timer Counter #0 Test 
Running Display 


There is no running display for the timer counter #0 test. 


Error Display 


When an error is detected one of the following error messages may be 
displayed depending on the error. 


NO ACKNOWLEDGE OF TIMER COUNTER #0 INTERRUPT 
CHECK INTERRUPT CONTROLLER, CPU BOARD U237 
REPLACE CPU BOARD 


FAST SYSTEM CLOCK IS FAST OR SLOW PROG INT TIMER 
CHECK INTERVAL TIMER, CPU BOARD U232 

CHECK INTERRUPT CONTROLLER, CPU BOARD U237 
REPLACE CPU BOARD 


SLOW SYSTEM CLOCK OR FAST PROG INT TIMER 
CHECK INTERVAL TIMER, CPU BOARD U232 

CHECK INTERRUPT CONTROLLER, CPU BOARD 237 
REPLACE CPU BOARD 
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Timer Counter #2 & Speaker Test 
Running Display 


If the configuration of this test does not allow the operator to bypass 
the prompt upon generating an audible sound, then the following display 


is presented, If this figure is presented, the operator must respond with 
a YES or NO. 


DO YOU HEAR ANY SOUND FROM THE SPEAKER? YES NO 


Error Display 


When an error is detected, one of the following displays may be shown 
depending on the nature of the error. 


TIMER/PPI FAILURE 

CHECK INTERVAL TIMER, CPU BOARD U232 
CHECK PPI, CPU BOARD U230 

CHECK U216,U235 ON CPU BOARD 

REPLACE CPU BOARD 


SPEAKER MALFUNCTION 

CHECK SPEAKER 

CHECK U235, U216, U230, U232 ON CPU BOARD 
REPLACE CPU BOARD 


NOTE: Any program that interfaces through the timer interrupt should 
be disabled (removed) or the above timing tests may fail. 
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Audit Test 
Running Display 


If the monitor program is running in non-presetup mode, then when 
this test is selected, the switch settings and ROM version is displayed. 


Sw# KEYS FUNCTION SETTINGS 
1 7,6 NUMBER OF FLOPPY DRIVES 02 
1; 5,4 DEFAULT DISPLAY TYPE 80X25 
1 3,2 BASE MEMORY (IN KILOBYTES) 64 
1 1 8087 CO-PROCESSOR INSTALLED NO 
1 0 FLOPPY DRIVE(S) ATTACHED YES 
2 7 DISPLAY FREQUENCY 60 Hz 
2 6,5 AUTO-BOOT 5.25 FLOPPY 
2 4,0 TOTAL MEMORY (IN KILOBYTES) 0128 
ROM VERSION NUMBER 1.3 


If the monitor program is running in presetup mode, the test compares 
the actual switch settings and ROM version against the pre-configured 
ones. 


si# KEYS FUNCTION ACTUAL CONFIGURED 
1 7,6 NUMBER OF FLOPPY DRIVES 02 02 
1 5,4 DEFAULT DISPLAY TYPE 80X25 80X25 
1 3,2 BASE MEMORY (IN KILOBYTES) 64 64 
1 1 8087 CO-PROCESSOR INSTALLED NO NO 
0 FLOPPY DRIVE(S) ATTACHED YES YES 
, 0 DISPLAY FREQUENCY 60 HZ 60 HZ 
2 6,5 AUTO-BOOT 5.25 FLOPPY 5.25 FLOPPY 
2 4,0 TOTAL MEMORY (IN KILOBYTES) 0128 0128 
ROM VERSION NUMBER 1.3 1.3 
Error Display 


If the monitor program is in the non-presetup mode, no error display 
is presented. 


Page 4.5 
CPU Board Diagnostic 


If the monitor program is in the presetup mode the following error mes- 
sages may be displayed depending on the nature of the error. 


CPU BOARD SWITCH TEST FAILURE 

ACTUAL SWITCH SETTINGS DO NO MATCH CONFIGURED SETTINGS 
REFER TO USER MANUAL AND RESET THE SWITCH (ES) 

CHANGE THE CONFIGURATION FOR SWITCH SETTINGS 

REPLACE CPU BOARD 


ROM VERSION NUMBER IS LOWER THAN CONFIGURED VERSION NUMBER 
CHECK ROM(S) ON CPU BOARD 


CHANGE THE CONFIGURED ROM VERSION NUMBER 
REPLACE CPU BOARD 


ROM Test 

Running Display 

Upon selection of this test, no running display is shown. 
Error Display 

When an error is detected, the following snieaenge is displayed. 
ROM CHECKSUM FAILURE, CPU BOARD 


CHECK SYSTEM ROM, CPU BOARD U207 AND U208 
REPLACE CPU BOARD 


BAD ROM VERSION NUMBER, CPU BOARD 
CHECK SYSTEM ROM, CPU BOARD U207 AND U208 
REPLACE CPU BOARD 


Interrupt Controller Test 
Running Display 


There is no running display for this test. 
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Error Display 


When an error is detected, one of the following displays may be shown 
depending on the nature of the error. 


INTERRUPT MASK REGISTER TEST FAILURE, CPU BOARD 
CHECK INTERRUPT CONTROLLER, CPU BOARD U237 
REPLACE CPU BOARD 


UNEXPECTED INTERRUPT (S) OCCURRED, CPU BOARD 
CHECK INTERRUPT CONTROLLER, CPU BOARD U237 
REPLACE CPU BOARD 

IMPROPER INTERRUPT VECTOR ADDRESSING, CPU BOARD 
CHECK INTERRUPT CONTROLLER, CPU BOARD U237 
REPLACE CPU BOARD 

8088 Processor Test 

Running Display 


There is no running display for this test. 


Error Display 


When an error is detected, one of the following displays may be shown 
depending on the nature of the error. 


CPU FLAG REGISTER FAILURE 
CHECK 8088 PROCESSOR, CPU BOARD U212 
REPLACE CPU BOARD 


CPU REGISTER FAILURE 
CHECK 8088 PROCESSOR, CPU BOARD U212 
REPLACE CPU BOARD 
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Compare Crystal Test 
Running Display 


There is no running display for this test. 


Error Display 

When an error is detected, the following display may be shown. 
CPU/CONM SPEED ERROR 

CHECK CRYSTAL, CPU BOARD Y201 


REPLACE CPU BOARD 
REPLACE FLOPPY CONTROLLER BOARD 


Audit Test 2 
Running Display 


If no 8087 chip is present in the system, the following running display 
may appear. 


NO 8087 INSTALLED 


Error Display 


When an error is detected, one of the following error messages may be 
displayed depending on the nature of the error. 


8087 ERROR ON CPU BOARD 
CHECK 8087 NUMERIC PROCESSOR, CPU BOARD U213 
REPLACE CPU BOARD 


SWi ERROR ON CPU BOARD 
CHECK KEY 1 OF SW1 AND U214 ON CPU BOARD 
REPLACE CPU BOARD 
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DISK CONTROLLER/SWITCH ERROR, CPU BOARD 
CHECK SW1 KEY #0 AND U2I5 ON CPU BOARD 
REPLACE CPU BOARD 

REPLACE FLOPPY CONTROLLER BOARD 

MEMORY SIZE/SWITCH ERROR, CPU BOARD 

CHECK SW2 KEYS 0,1,2,3,84 AND U229 ON CPU BOARD 
REPLACE CPU BOARD 

AUTO-BOOT/SWITCH ERROR, CPU BOARD 

CHECK SW2 KEYS 5&6 AND U229 ON CPU BOARD 


REPLACE CPU BOARD 
REPLACE WINCHESTER 


DMA Test 
Running Display 


There is no running display for this test. 


Error Display 


When an error is detected the following display may be shown. 


8237 FAILURE ON CPU BOARD 

CHECK 8237 DMA CONTROLLER, CPU BOARD U209 

CHECK U204,U206, U228, U238, U239, 0240, 0244 ON CPU BOARD 
REPLACE CPU BOARD 

8087 Numeric Processor Test 
Running Display 


If there is no 8087 installed on the CPU card, then the following display 
will be shown. 


NO 8087 INSTALLED 
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Error Display 
When an error is detected, one of the following displays may be shown. 


8087 ERROR ON CPU BOARD 
CHECK 8087 NUMERIC PROCESSOR, CPU BOARD U213 
REPLACE CPU BOARD 


SW1 ERROR ON CPU BOARD 
CHECK KEY 1 OF SW1 AND U214 ON CPU BOARD 
REPLACE CPU BOARD 


Chapter 5 
RAM Diagnostic 


This test requires an H/Z-100 PC with a minimum of 128K of RAM. No 
special hardware is required to run the test. If five or more 64K banks 
of RAM are present, the first five banks must reside on the RAM card. 
Additional memory must reside on the extended RAM card. Two RAM 
cards, with a maximum of 640K of RAM, are allowed. The banks are 
numbered 0-9, with banks 0-4 on the RAM card, and banks 5-9 on the 
extended RAM card. 


NOTE: The RAM diagnostics will also accomodate memory cards designed 
to contain the maximum of 640K of RAM on one card. 


Special sections have been included in the RAM diagnostics to detect faults 
in the parity generation/detection circuits. The main types of RAM faults 
tested for and the associated tests are: 


Stuck bits — March II Test 

Address uniqueness — March I] Test 

Write recovery — March II Test 

Sense Amplifier recovery — Diagonal (Barber Pole) Test 
Access Time — Address Complement (Ping-Pong) Test 
Adjacent Pattern Interference (Static) — Srini’s Test (AP14) 
Data Sensitivity — Moving Inversions (MOVI) Test 

Refresh — Refresh Test 
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Configuration 


The diagnostic disk is shipped with pre-programmed configurations. The 
configurations are listed by model number and selected through the diag- 
nostic monitor herald at the beginning of the diagnostics. If custom config- 
urations are needed, the RAM diagnostic has a configuration section avail- 
able for use. The operator needs to know the cards on which the RAM 
is located in order to run the configuration. An example of the configuration 
is shown below. 

BOARD THE SYSTEM RAM IS LOCATED 


| 7140 | 7150 | OTHER | 
CPU MEM CPU/MEM OTHER > 


IS THE PARITY ENABLED? YES NO 


Section Menu 

Selecting RAM DIAGNOSTIC at the diagnostic test menu causes the following 
section menu to be displayed: 

RAM DIAGNOSTIC SECTION MENU 

PARITY GENERATOR/CHECKER TEST (A) 


SYSTEM MEMORY TEST (A) 
VIDEO MEMORY TEST (A) 


Parity Generator/Checker Test 
Running Display 


No running display is presented and no operator interface is required. 
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Error Display 


When a parity generator/checker error is detected on the first RAM card, 
a display similar to the following is presented: 


PARITY DISABLE FUNCTION FAILURE 

BANKS 0-4 

REPLACE RAM BOARD CHIP U51 

REPLACE RAM BOARD 

R(DH) = PARITY USED, R(DL) = DATA USED 


When a parity disable error is detected on the RAM card, a display similar 
to the following is presented: 


PARITY DISABLE FUNCTION FAILURE 

BANKS 0-4 

REPLACE RAM BOARD CHIP U51 

REPLACE RAM BOARD 

R(DH) = PARITY USED, R(DL) = DATA USED 


When a parity generator/checker error is detected on the extended RAM 
card, a display similar to the following is presented: 


PARITY GENERATOR/CHECKER FAILURE 

BANKS 5-9 

REPLACE EXTENDED BOARD CHIP U51 

REPLACE EXTENDED BOARD 

R(DH) = PARITY USED, R(DL) = DATA USED 


When a parity disable error is detected on the extended RAM card, a 
display similar to the following is presented: 


PARITY DISABLE FUNCTION FAILURE 

BANKS 5-9 

REPLACE EXTENDED BOARD CHIP U51 

REPLACE EXTENDED BOARD 

R(DH) = PARITY USED, R(DL) = DATA USED 
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System Memory Test 
Running Display 


A display similar to the following is shown while the system memory 
test is running in banks 1-9: 


RAM DIAGNOSTIC SYSTEM MEMORY TEST 


MEMORY BANKS AVAILABLE: 00-04 
CURRENT TEST: 
BANK: 02 
ADDRESSES: | 20000-2FFFF 
PATTERN: MARCH IT 


A display similar to the following is presented while the test is running 
in the lower banks. Since the clock cannot be updated while the test 
is in progress in the low banks, the key click is sounded periodically 
to indicate that the test is still underway. 


RAM DIAGNOSTIC SYSTEM MEMORY TEST 


MEMORY BANKS AVAILABLE: 00-04 
CURRENT TEST: 
BANK: 00 
ADDRESSES; 00000-OFFEFF 
PATTERN: MARCH IT 


**** CLOCK DISABLED WHILE TESTING LOW BANKS **#* 


Error Display 


When an error is detected in the first 320K of system memory, a display 
similar to the following is presented. The chip number shown corresponds 
to the failing memory chip on the RAM card, and is different for each 
bit and each bank of memory. 
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SYSTEM MEMORY FATLURE 

BANK=1, BIT=0 

REPLACE RAM BOARD CHIP U419 

REPLACE RAM BOARD 

R(AH) = EXPECTED DATA, R(AL) = ACTUAL DATA, R(BX) = OFFSET 


If the error is detected in the memory above 320K, the display would 
appear similar to the following. The bank and bit numbers given corre- 
spond to the location on the extended RAM card. 


SYSTEM MEMORY FAILURE 

BANK=6, BIT=7 

REPLACE EXTENDED RAM BOARD CHIP U402 

REPLACE EXTENDED RAM BOARD 

A(AH) = EXPECTED DATA, R(AL) = ACTUAL DATA, R(BX) = OFFSET 


Video Memory Test 
Running Display 


No running display is presented during this test. 


Error Display 


When an error is detected on the video card RAM, the following display 
is presented. The chip number given corresponds to the failing chip in 
the video card and is different for each bit and each bank of memory. 


VIDEO MEMORY FAILURE 

BANK = 11, BIT = 3 

REPLACE VIDEO CHIP U312 

REPLACE VIDEO BOARD 

R(AH) = EXPECTED DATA, R(AL) = ACTUAL DATA, R(BX) = OFFSET 


Chapter 6 
Input/Output Port Diagnostics 


The I/O port diagnostics checks the INS8250 Asynchronous Communica- 
tion Element (ACE) used in H/Z-100 PC Computers. 


NOTE: To perform all the tests required for complete diagnostics on units 
with two serial ports, a special test cable must be installed. Minimal (inter- 
nal loop back) testing may be done without a loop back cable. 


The loop back cables used for diagnostics are: 

@ External Loop Back Test — 134-1433 

@ Parallel Port Interrupt Test — 438-64 

Parallel port diagnostics check the parallel printer port. 


The serial test displays special parameters used to operate the INS8250 
ACE, in addition to those parameters displayed by the diagnostic monitor. 
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Configuration 


The diagnostic disk is shipped with pre-programmed configurations. The 
configurations are listed by model number and selected through the diag- 
nostic monitor herald at the beginning of the diagnostics. If custom config- 
urations are needed, the I/O diagnostics have a configuration section avail- 
able for use. The operator needs to know the cards the various 1/O ports 
are located on in order to run the configuration. An example of the config- 
uration is shown below. 


BOARD THE SERIAL PORT(S) IS LOCATED 


| ° 2140 | 2150 | OTHER =| 
1/0 FLOPPY FLOPPY/DISK OTHER 


BOARD THE PARALLEL PORT IS LOCATED 
7140 | 7150 | OTHER = | 
1/0 MEM CPU/MEM OTHER 


NUMBER OF STANDARD SERIAL PORTS ON COMPUTER 1 2 


Section Menu 


Selecting 1/0 PORT DIAGNOSTICS at the diagnostic test menu results in the fol- 
lowing section menu display: 


1/0 PORT DIAGNOSTICS SECTION MENU 


SERIAL REGISTER TEST (A) 

LOCAL LOOP BACK SERIAL TEST (A) 
EXTERNAL LOOP BACK TEST (M) 
PARALLEL PORT INTERRUPT TEST (M) 
PARALLEL PORT DATA TEST (C) 
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Serial Register Test 
Running Display 


No running display is presented during this test. 


Error Display 


If an error occurs during this test, a display similar to the following is 
presented. 


REGISTER READ/WRITE ERROR 

CHECK U532, U534 ON 1/0 BOARD 

R(AL) =Actual Data |R(AH) =Expected Data | 
R(DX) =Receiving Port Address 


Local Loop Back Serial Test 
Running Display 


During this test, a display similar to the following is presented: 


PARAMETERS UNDER TEST 


MODE BAUD # OF STOP PARITY CHAR 
RATE BITS LENGTH PORT 
ASYN 110 1 NONE 5 A 


The parameter values that appear in the test display are: 


MoDE — Chip programmed for asynchronous operation: 


ASYN 
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BAUD RATE —- Transmission rate in information bits per second: 


110 4800 
300 9600 
600 
1200 
2400 


# OF STOP BITS: 


1.5 


PARITY — For parity check on data: 
None 
Odd 


Even 


CHAR LENGTH — Number of information bits/characters transmitted: 


ont D> wr 


porT —- The port being tested: 
A 


Error Display 

A local loop back serial error display may appear, similar to the following. 
INTERNAL TRANSMIT/RECEIVE ERROR 

Check UXXX on I/0 board 


Check U532, U534, U506, U507, U520, U508 on I/0 board 
Replace 1/0 board 
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A local loop back serial DATA COMPARE ERROR display may appear, 
similar to the following. 


INTERNAL TRANSMIT/RECEIVE ERROR 

DATA COMPARE ERROR 

Check UXXX on 1/0 board 

Check U532, U534, U506, U507, U520, U508 on 1/0 board 

Replace I/0 board 

R(AH) =EXPECTED DATA | R(AL) =ACTUAL DATA | R(BX) =SOURCE POINTER 
R(CX) =DESTINATION POINTER R(DX) =DATA MAX, 


External Loop Back Test 


For machines with two serial ports, this test requres a special cable to 
connect the two ports together. The cable plugs into port connectors, P503, 
and P504, on the rear panel of the computer. The following prompt ap- 
pears to request the cable be installed: 


Attach serial port cable, part number 134-1433 between 
rear pane] serial connectors. 


When installation is complete - Press the RETURN 


Running Display 


A display similar to the local loop back serial test display is shown. 


Error Display 
The display for an external loop back error may appear as follows: 


EXTERNAL LOOP BACK MODE ERROR 

REPAIR CABLE 

Check U536, U509 on 1/0 board 

Check U532, U534, U506, U507, U520, U508 on I/0 board 
Replace 1/0 board 
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The display for an external loop back DATA COMPARE ERROR may ap- 
pear as follows: 


EXTERNAL LOOP BACK MODE ERROR 

REPAIR CABLE 

DATA COMPARE ERROR 

Check U536, U509 on I/0 board 

Check U532, U534, U506, U507, U520, U508 on 1/0 board 

Replace I/0 board 

R(AH) =EXPECTED DATA | R(AL) =ACTUAL DATA | R (BX) =SOURCE POINTER 
R (CX) =DESTINATION POINTER | R(DX) =DATA MAX. 


Parallel Port Interrupt Test 
This test requires a test connector to be plugged into the parallel printer 
port, located on the back panel of the H/Z-100 PC. The following prompt 


appears to request that the cable be installed: 


INSTALL SPECIAL TEST CONNECTOR PART NO. 438-64, ON TO THE 
PARALLEL PORT LOCATED ON THE BACK OF THE Z-100 PC COMPUTER. 


WHEN INSTALLATION IS COMPLETE — PRESS THE RETURN 


Running Display 


No running display is presented during this test. 


Error Display 
The display for parallel port interrupt test error may appear as follows: 


PARALLEL PORT INTERRUPT TEST ERROR 

EXTERNAL LOOP BACK DATA ERROR 

CHECK TEST CONNECTOR 

CHECK U57, U61, U62 ON I/0 BOARD 

REPLACE 1/0 BOARD 

R(AH) =EXPECTED DATA | R(AL) =ACTUAL DATA | R(BX) =EXTRA TRANSMIT 
PORT | R(CX) =TRANSMIT PORT | R(DX) =RECEIVE PORT 
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Parallel Port Data Test 
Running Display 


This test requires either the removal of equipment plugged into the parallel 
port connector or the installation of the test connector no. 438-64 on 
the port. 


If the connector 438-64 has not been installed during the parallel port 
data test, then the following message is displayed. 


THIS TEST WILL FAIL IF PRINTERS, ETC, ARE CONNECTED TO THE 
PARALLEL PORT LOCATED ON THE BACK OF THE H/Z-100 PC COMPUTER. 
DISCONNECT EQUIPMENT FROM THE PORT. 


WHEN READY — PRESS THE RETURN 


Error Display 
If an error is detected, a display similar to the following is presented. 


Parallel Port Data Test Error 

Internal Loop Back Data Error 

Check U52, U53, U59, U71 on I/0 board 

Replace I/0 board 

R(AH) = EXPECTED DATA | R(AL) =ACTUAL DATA | R(BX) =EXTRA TRANSMIT 
PORT | R(CX)=TRANSMIT PORT | R(DX) =RECEIVE PORT 


Chapter 7 
Display Diagnostic 


For this test, the circuitry for the keyboard control and the video monitor 
are considered to be the “H/Z-100 PC Display”. All versions of the H/Z-100 
PC Computer have the same keyboard circuitry. Similarly, most of the 
various configurations of monitors share common control circuitry. 


Since the video portion of this diagnostic depends on the integrity of the 
video RAM, run that portion of the RAM diagnostic first, and correct any 
faults detected. 


This test requires an H/Z-100 PC with at least 128K of memory, and 
at least one color and/or monochrome video display. The video equipment 
test requires the usual TV alignment tools (i.e., small screwdrivers, etc.). 


Configuration 


The diagnostic disk is shipped with pre-programmed configurations. The 
configurations are listed by model number and selected through the diag- 
nostic monitor herald at the beginning of the diagnostics. If custom config- 
urations are needed, the video diagnostics has a configuration section 
available for use. The operator needs to know the cards on which the 
video is located in order to run the configuration. An example of the 
configuration is shown below. 


BOARD THE KEYBOARD PORT IS LOCATED 


| 2140 | 2150 | OTHER = | 
CPU CPU CPU/MEM © OTHER 


BOARD THE VIDEO IS LOCATED 


| 2140 | 7150 | OTHER =| 
1/0 VIDEO  -VID/FLOPPY OTHER 
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Section Menu 


Selecting DISPLAY DIAGNOSTIC at the diagnostic test menu causes the following 
display to be presented: 


DISPLAY DIAGNOSTIC SECTION MENU 

DISPLAY REGISTER TEST (A) 

KEY TEST (M) 

VIDEO PATTERNS (M) 

VIDEO TEST (M) 

For the key test section, an operator error could cause an incorrect error 
message to appear. Any time a fault is detected that could have been 


caused by the operator, verify the fault by having the operator rerun that 
portion of the test. 


Display Register Test 


Running Display 


No running display is presented during this short test. 


Error Display 
If an error occurs, a display similar to the following is presented: 
DISPLAY DIAGNOSTIC 


KEYBOARD CONTROLLER ERROR 
KEYBOARD RESET ERROR 

ROM CHECKSUM ERROR 

CHECK KEYBOARD CABLE 
REPLACE KEYBOARD 
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Key Test 


Running Display 
Selecting the key test causes the following display to be presented: 


DISPLAY DIAGNOSTIC KEY TEST 
THIS TEST REQUIRES YOU TO PRESS EVERY KEY ON THE KEYBOARD. 
TF THE KEYBOARD SWITCHES ARE NOT SUSPECT THEN YOU MAY SKIP THIS TEST. 


DO YOU NEED TO RUN THIS TEST? YES NO 


if you do not need to test the key switches, select NO and the test continues 
to the keyclick test. 


If you do want to test the key switches, select YES and the following 
message is displayed: 


DISPLAY DIAGNOSTIC KEY TEST 


The test displays a representative keyboard with 
the key being tested displayed in reverse video. 
Press this key and the next key will be displayed 
in reverse video. Proceed in this manner until all 
necessary keys have been tested. 


Press ENTER To Begin _— 


Key Click Test 


The key click test is composed of three parts. The first and third parts 
require the operator to press and hold the space bar until told to release 
it. After the operator holds and releases the space bar, a question is asked 
if key clicks are heard. The second part contains the instruction to toggle 
the “key click” function of the keyboard. The key click should be heard 
during one of the hold and release cycles and not heard on the other. 
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Display Diagnostic 


The following display appears after the key test is either completed or 
bypassed. 


The following diagnostics test the KEYCLICK function of the 
keyboard. 

KEYCLICK refers to a clicking sound from a transducer in the 
keyboard assembly whenever a key is depressed. When a key is 
held down and the keyclick is enabled, a rapid sequence of 
these clicks can be heard. 

Follow the instructions and when asked to hold down the 
space-bar, listen for a keyclick coming from the keyboard. 
When told to release the space-bar the computer 
may beep, this is NOT the keyclick you are listening for 
but rather a reminder to release the key. 


The following is an example of the hold and release instruction 
for the key click test. 


HOLD DOWN THE SPACE-BAR 
RELEASE THE KEY NOW 
DID YOU HEAR THE KEYBOARD CLICK (NOT THE COMPUTER BEEP) (Y,N)? _ 


The following is an example of the instruction to toggle the 
key click function of the keyboard. 


PRESS THE <ALT> KEY, AND WHILE HOLDING IT DON, PRESS THE <ESC> KEY 


WHEN FINISH PRESS THE RETURN 


Error Display 


If a key switch is determined to be faulty, a display similar to the following 
is presented: 


CHECK U2,U17,U16 ON CPU BOARD 
CHECK KEYBOARD CABLE 

REPLACE. KEYBOARD 

R(AH) =EXPECTED VALUE | R(AL) =ACTUAL VALUE 
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The following error message appears after a time out period of approxi- 
mately 20 seconds during the key switch and key click test. 


TIME OUT ERROR NO KEY INPUT FOR 20 SECONDS 
CHECK U30,U15,U14,U17,U16 ON CPU BOARD 
REPLACE KEYBOARD 

REPLACE CPU BOARD 


Video Patterns 


When the video patterns section is selected, a display similar to the follow- 
ing appears: 


DISPLAY DIAGNOSTIC VIDEO PATTERNS 


COARSE GRID 

FOCUS PATTERN 
CIRCLE PATTERN 
CHARACTER FONT 


INPUT SELECTION _ PRESS ANY KEY TO EXIT FROM A DISPLAYED PATTERN 


Video Test 


The video test is composed of a set of graphic and character patterns 
filling the screen. On some of the patterns, the operator is told the pattern 
that is expected. The operator is requested to verify the pattern by pressing 
a Y or RETURN at the keyboard. If an N response is given, then the 
error display, similar to the following, is shown. 


VIDEO DISPLAY ERROR 

CHECK U324,U325,U338,U336,U337 VIDEO CHIPS ON THE I/O BOARD 
CHECK VIDEO CABLE 

CHECK U324, U338, U336 VIDEO CHIPS ON THE 1/0 BOARD 


Chapter 8 
Floppy Diagnostic 


The floppy disk system in the H/Z-100 PC can consist of one controller 
with up to two 5.25-inch drives. This diagnostic test is designed to detect 
most faults in the drive(s) and controller, and to provide information re- 
quired to repair or adjust them. 


Possible faults are assumed to reside in the disk controller, drive or media. 
The types of errors to be detected and the associated tests are listed in 
Table 8.1. 
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Table 8.1. Floppy Disk Errors Checked 


FAULT 


Controller access 
Data register 
Track register 
Sector register 
Command register 


Status register 
CRC* generator 
CPU switch settings 


Track 0 detector 


Lost data flag 
Recording density 
Side selection 

Rotation speed 
Address mark detector 


Radial alignment 
Data separator 
Write protect sensor 
Power cable 

Data cable 


Precompensation 
Write amplitude 
Signal to noise ratio 


Dynamic head positioning 


Access time 


Head azimuth 
Instantaneous speed var 
Head pressure 

Data integrity 

Data format 


TEST 


Read status 

Read/write data 

Seek(?) track and read header 
Read sector header 

Issue command/read status 


Issue command/read status 

Read sector with bad data 

Read switches and compare to 
configuration 

Seek to track 0 and read switch 


Stop data during write 
Read/write data 

Read headers from disk 
Time between sector reads 
Read any header 


Write/read data 

Read any data 

Use protected/unprotected disks 
Write/read data 

Write/read data 


Write/read data 
Write/read data 
Write/read data 
Seek test 
Seek test 


Write/read data 
Write/read data 
Write/read data 

Check CRCs on data 
Check format of sectors 


* CRC (Cyclic Redundancy Check) 


SECTION 


rFePNwmONN 


— 


bom hw NY NH 
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In Table 8.1, under the “Section” column head, 1, 2, and 3 correspond 
to the selections on the section menu. These are: 1, the controller test, 
2, drive test, and 3, media test. The media test provides a method of 
checking data on a user disk and also has utilities that may be used 
to read sector information for data error analysis. 


Besides these diagnostic tests, an alignment section is provided that can 
be used to check and, if necessary, adjust many of the parameters on 
the disk drive. If a DDD alignment disk is available, it can display quantita- 
tive measurements of disk parameters on the screen. In some cases, adjust- 
ment can be made directly with the DDD disk. 


These tests require an H/Z-100 PC system with at least 128K of memory, 
and at least one 5.25-inch floppy disk drive. The drive test requires a 
scratch disk. The media test requires the media that is to be tested. The 
alignment test requires a digital alignment disk (Dysan 508-400 rev. B 
or equivalent). 


This test will handle the disk formats listed in Table 8.2: 
Table 8.2. Format Coverage 


TRACKS/ = SECTORS BYTES/ 
SIZE SIDES DENSITY _TPI SIDE TRACK SECTOR 


5.25-inch 1 Double 48 40 8or9 512 
5.25-inch 2 Double 48 40 8or9 512 
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Configuration 


Prior to operating the floppy diagnostic on a new system, or whenever 
display hardware changes are made, the floppy diagnostic configuration 
will usually need to be updated. 


When the floppy diagnostic configuration is selected, the following display 
will appear. The current configuration is indicated by a box around one 
of the three options to the right of each drive. If the floppy diagnostic 
had previously been configured, then the appropriate parameters will be 
displayed. The cursor will be on the Y at the bottom of the screen. 


DRIVE TYPE 

0 (A) 51/4 INCH NOT CONFIGURED SINGLE-SIDED  DOUBLE~SIDED 

1 (B) 51/4 INCH —- NOT _ CONFIGURED SINGLE-SIDED DOUBLE~SIDED 

2 (C) 51/4 INCH —_—NOT- CONFIGURED SINGLE-SIDED DOUBLE-SIDED 

8 (D) 5 1/4 INCH NOT CONFIGURED SINGLE-SIDED DOUBLE-SIDED 
| 7150 | z140 | 

CONTROLLER BOARD TYPE: FLOPPY VIDEO/FLOPPY 10 OTHER 


ARE ALL PARAMETERS CORRECT? Y N 


If the parameters are correct, select Y and the configuration session is 
ended. 


If these are not the correct parameters, select N and the cursor will move 
up to the type field and allow you to select the appropriate type for each 
drive. 


The type of controller card must also be selected at this time. 


There are four selections for floppy controller card types. Although each 
card type has equivalent floppy control circuits, the component designa- 
tions are different and accurate error reporting depends on configuring 
the correct type of card. 


The FLOPPY and VIDEO/FLOPPY cards can only be present in Z-150 
and Z-160 series computers. The IO card is used in the Z-140 and Z-130 
series. For other models, error messages will describe the error condition 
without referring to the components’ identification numbers. 
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The FLOPPY card contains the circuitry for floppy drive control and two 
serial I/O ports. The VIDEO/FLOPPY card contains circuitry for floppy 
drive control, one serial I/O port, and video monitor control. The IO card 
contains the same circuitry as the VIDEO/FLOPPY card, but it’s physical 
dimensions and circuit layout are designed for the Z-140 series cabinets. 


When the options are correct, type the END key and the cursor will return 
to the Y at the bottom of the screen. 


Section Menu 

Selection of the FLOPPY DIAGNOSTIC test from the diagnostic test menu causes 
the following section menu to be displayed: 

FLOPPY DIAGNOSTIC — SECTION MENU 

CONTROLLER TEST (A) 

DRIVE TEST (C) 

MEDIA TEST (M} 

ALIGNMENT TEST (M) 

Controller Test 

Running Display 

No display is presented and no operator interface is required for this 
test. All configured controllers are tested in sequence. 

Error Display 

If the disk controller cannot be accessed, the following display is presented: 
FLOPPY CONTROLLER ACCESS FAILURE 


CHECK CONTROLLER CHIP U150 
REPLACE FLOPPY CONTROLLER 
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If an error is detected in the CPU switch settings, the following display 
is presented: 


CPU FLOPPY SWITCH ERROR 

CHECK NUMBER OF DRIVES CONFIGURED 
CHECK SWITCH SW2 ON CPU BOARD 
REPLACE .CPU BOARD 


If an error is detected in moving the head to the track zero indicator, 
the following error message is generated: 


FLOPPY DRIVE ERROR 

DRIVE 2 

ENSURE POWER IS TURNED ON AT DRIVE 
CHECK CABLE CONNECTIONS TO DRIVE 
REPLACE DRIVE 


Drive Test 

Running Display 

Upon selection of the drive test, the following display is presented to allow 
drive selection and to inform the operator that a write protected disk 
is required. To check the write protect sensor, place a write protected 
disk (protect tab present) into the drive and press RETURN. To skip 
this test, press the SPACE BAR. 


NOTE: In the following displays, disk drives are referenced in the following 
manner: the first drive is Drive 0, the second, is Drive 1, etc. 


FLOPPY DIAGNOSTIC DRIVE TEST 


DRIVE TO TEST : 0 1 2 3 ALL 


INSERT A WRITE PROTECTED DISK INTO DRIVE 0 (A) 
TYPE SPACE TO SKIP THIS TEST, 
TYPE ANY OTHER KEY TO CONTINUE. 
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If you skip the write protect test or when the test continues, the following 
display is presented: 


FLOPPY DIAGNOSTIC DRIVE TEST 
DRIVE TO TEST : 0 1 2 3 ALL 

PLACE A SCRATCH DISK IN THE DRIVE(S) UNDER TEST, 

44444 ALL DATA ON SCRATCH DISKS WILL BE DESTROYED ***** 


TYPE THE RETURN KEY TO BEGIN TESTING 


While the test is running, the following display is shown: 
FLOPPY DIAGNOSTIC DRIVE TEST 


TEST: WRITE DATA 

CURRENT TOTAL 
DRIVE: 0(A) TRACKS(S) 20 70 ROTATIONAL SPEED: 299 RPM 
SIDE: 0 SECTORS (S) 08 374 


ERRORS: RECOVERABLE = NONRECOVERABLE 
DATA 1 0 
SEEK 1 0 
WRITE 2 0 
READ 0 0 


Counters on the screen are cleared whenever the test is aborted or when 
testing on a new drive begins. If an error is detected, two retries are 
made in an attempt to recover the data successfully. If one of the retries 
succeeds, then the appropriate recoverable error counter shows a positive 
increase. If all three tries fail, the nonrecoverable counter shows a positive 
increase and the test continues with the next sector. 
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Any nonrecoverable error, or a total of two recoverable errors of all types 
in any one pass (per pass, if the same drive is tested), will result in 
an error message. If the SPACE BAR is pressed at the error message, 
the test continues and no additional error messages are displayed. After 
the SPACE BAR has been pressed, the counters continue to record detected 
faults, regardless of the previous number of errors. 


Errors recorded consist of the following: 


DATA: Data read from a sector was incorrect but the “record not 
found”, “lost data”, or “CRC error” flags were not set by 
the controller. This error resulted from returning the wrong 
sector, incorrect data that was not detected by the CRS and 
lost data circuits, or data that was corrupted after passing 
through the disk error detection circuits. 


SEEK: The “record not found” flag was returned by the disk con- 
troller when attempting to read or write a sector. This error 
resulted from seeking the wrong track or from an incorrectly 
formatted disk. 

WRITE: The “write protect”, “write fault”, or “lost data” flags were 
returned by the disk controller when it attempted to write 
a sector, This error resulted from a spike on the write protect 
sensor, an incorrectly formatted disk, or any malfunction 
that prevented the processor from loading data quickly 
enough to keep up with the disk controller. 


READ: The “lost data” or “CRC error” flags were returned by the 
controller when it attempted to read a sector. This error 
is normally caused by reading incorrect data from the disk. 
It can, however, result from the processor not reading data 
quickly enough to keep up with the disk controller. 
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Error Display 
If the drive test fails, any of the following error messages may be displayed: 
Write Protect Error 


WRITE PROTECT ENABLE ERROR 

ENSURE PROTECT TAB IS PROPERLY AFFIXED TO DISK 
CHECK DISK DRIVE 

REPLACE FLOPPY CONTROLLER 

REPLACE DRIVE 


Rotational Speed Error 


ROTATIONAL SPEED ERROR 
DRIVE 2 

CHECK DISK DRIVE 
REPLACE DRIVE 


Write Protect Disable Error 


WRITE PROTECT DISABLE ERROR 

DRIVE 2 

ENSURE WRITE PROTECT TAB IS REMOVED FROM DISK 
CHECK DISK DRIVE 

REPLACE FLOPPY CONTROLLER 

REPLACE DRIVE 


Address Mark Detection Error 


ADDRESS MARK DETECTION ERROR 

DRIVE 2 

ENSURE DISK IS PRESENT AND PROPERLY SEATED IN DRIVE 
CHECK CONTROLLER CHIP U510 

REPLACE FLOPPY CONTROLLER 
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CRC Generator/Checker Error 


CRC DETECTION ERROR 

DRIVE 2 

ENSURE DISK IS PRESENT AND PROPERLY SEATED IN DRIVE 
CHECK CONTROLLER CHIP U510 

REPLACE FLOPPY CONTROLLER 


Side Selection Error 


SIDE SELECTION ERROR 

DRIVE 2 

ENSURE DISK IS PRESENT AND PROPERLY SEATED IN DRIVE 
CHECK DISK DRIVE 

CHECK CONTROLLER CHIP U510 

REPLACE DISK 

REPLACE DRIVE 

REPLACE FLOPPY CONTROLLER 


The next two displays result when any error rate established by the test 
is exceeded: 


Nonrecoverable Error Rate Exceeded 


NONRECOVERABLE ERROR RATE EXCEEDED 

DRIVE 0 

ENSURE DISK IS PRESENT AND PROPERLY SEATED IN DRIVE 
CHECK DISK DRIVE 

REPLACE DISK 

REPLACE DRIVE 


Recoverable Error Rate Exceeded 


RECOVERABLE ERROR RATE EXCEEDED 

DRIVE 0 

ENSURE DISK IS PRESENT AND PROPERLY SEATED IN DRIVE 
CHECK DISK DRIVE 

REPLACE DISK 

REPLACE DRIVE 
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Media Test 

Running Display 

Upon selection of the media test, the following display is presented: 
FLOPPY DIAGNOSTIC — R1.0 MEDIA TEST 

DATA FORMAT CHECK 


DATA INTEGRITY (CRC) CHECK 
READ TRACK UTILITY 


After the test has been selected, the following display is presented to allow 
selection of a disk drive: 


FLOPPY DIAGNOSTIC MEDIA TEST 
DRIVE TO TEST; 0 1 23 
INSERT THE DISK TO BE CHECKED INTO THE SELECTED DRIVE 


TYPE ANY KEY TO CONTINUE: 


Data Format Check 


The data format check computes the disk format from information con- 
tained in the configuration on the disk. The results are displayed as shown 
below: 


FLOPPY DIAGNOSTIC MEDIA TEST 
DATA FORMAT CHECK 


DISK SIZE: 5 1/4 
DENSITY: DOUBLE 
SIDES: 2 
TRACKS/SIDE: 40 
SECTORS /TRACK: 09 
BYTES/SECTOR: 0512 
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Data Integrity Check 

The data integrity check reads each sector on the disk and checks for 
CRC errors. If an error is detected, an error message is displayed. While 
the test is running, the following display is presented: 

FLOPPY DIAGNOSTIC MEDIA TEST 

DATA INTEGRITY (CRC) CHECK 

CURRENT SIDE: 0 

CURRENT TRACK: 01 

CURRENT SECTOR: 02 


Read Track Utility 


The read track utility is used to read the contents directly from a disk. 
While the test is running, the following display is presented: 


FLOPPY DIAGNOSTIC MEDIA TEST 


TRACK (0-39); 00 SECTOR(1-9): 01 SIDE(0-1): 0 ERROR CODE: 00 
ADR 00 01 02 03 04 05 06 07 08 09 0A 0B 0C OD OE OF ASCII 


000 EB 1F 00 02 00 02 02 01-00 02 70 00 80 02 0908 ....... Dicies 
010 OA 00 01 03 00 01 18 BO-00 72 07 OF 20 34 3800 ~ ...... r.,..48, 
020 00 OF IF B8 00 14 8E CO-B9 00 8C BE 00 04 SBE ........ ‘ae 
030 FC F3 A4 EA 38 04 00 14-8C C8 8E D8 33 DB 8E CE etd Oadea ote Bes 
040 26 8E 06 FE 03 26 8A 1E-09 00 89 181704 268A &..&...... & 


050 1E 5A 00 08 1f 16 04 8E-CO BO 08 E6 FC 8B IE 13 Sill oslson steady 
060 04 8A OF OR 04 D3 E3 F6-06 16 04 047513 803R ......... Wise? 
070 12 04 02 7D OC E8 56 O1-A8 08 74 05 80 OF 15 04 shee Vee bests 


rare 


NEXT SCREEN PREY SCREEN ADVANCE SECTOR CHOOSE SECTOR PREVIOUS MENU 
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To view information on the disk, first enter the track, sector, and side 
of the data to be accessed. At this point, the first 128 bytes of data from 
the sector are visible on the screen. Each time ADVANCE SECTOR is 
selected, the next sector will be displayed. To view successive data, select 
NEXT SCREEN and the next 128 bytes from the buffer are displayed. 
To view previous data, select PREVIOUS SCREEN and the previous 128 
bytes will be restored on the screen. To change locations on the disk, 
select CHOOSE SECTOR and the sequence will start again. Note that 
no checking is done on the input values to determine if they are correct. 


Error Display 


If data cannot be read from the disk to determine the format, the message 
NOT ABLE TO READ DISK is displayed in place of the parameter display. 


If an error occurs during the data integrity check, the following display 
is presented. The error type displayed will vary according to the type of 
error detected. 


DRIVE 3 

SIDE 0, TRACK 12, SECTOR 03 

CRC ERROR IN ID FIELD 

ENSURE DISK IS PROPERLY SEATED IN DRIVE 


The read track utility displays the error code returned immediately above 
the ASCII data display. A normal read results in an error code of “00”. 
Other error codes consist of the following: 


2 = Bad Address Mark 10 = Bad CRC 
4 = Record Not Found 20 = Disk Controller Failure 
8 = DMA Overrun 40 = Seek Failure 


80 = Disk Controller Timeout 
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Alignment Test 

Selection of the alignment test results in the following display: 
FLOPPY DIAGNOSTIC ALIGNMENT TEST 

. DRIVE TO TEST: 0 1 2 3 


After the drive has been selected, the following display is presented to 
request installation of the digital diskette. 


FLOPPY DIAGNOSTIC ALIGNMENT TEST 

INSERT DIGITAL ALIGNMENT DISK INTO DRIVE 0 (A) 

THIS TEST REQUIRES A DYSAN MODEL 508-400 REV. B DISK 

TYPE ANY KEY TO CONTINUE: 

After the test begins, the following display is presented: 


FLOPPY DIAGNOSTIC ALIGNMENT TEST 


DIGITAL ALIGNMENT TEST — TESTING DISK 0 (A) 


MARGINS SIDE 0 SIDE 1 MINIMUM VALUES 
RADIAL ALIGNMENT: 13><12 13><11 -08><08 M" 
HEAD HYSTERESIS: -  18><12¥18><12 08> <08 M" 
LINEARITY-INSIDE: 12><12 13><11 -08><08 M" 

OUTSIDE: 12><12.«13><12—«08><08 M" 
CLAMPING ACCURACY: 09><09 09><09 =: 08><08 M" 
HEAD AZIMUTH: 42><42 42><42 —-30><30_ | 


Sate TYPE SPACE BAR TO LOOP ON MARGIN ----- 
*** CONSISTANTLY INCORRECT VALUES SHOULDBE VERIFIED USING A *#* 
##* STANDARD ANALOG ALIGNMENT DISK BEFORE DRIVE REPLACEMENT, *** 
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The digital alignment test depends upon correct seating of the disk in 
the drive. Parameters often change from pass to pass and several runs 
of the test should be made to verify results. All tests automatically repeat 
until stopped by the BREAK key or SPACEBAR. An asterisk is placed 
next to the value currently being computed so that the operator may track 
the progress of the test. If the space bar is pressed, an individual margin 
test can be selected and only that margin test will be repeated. Pressing 
the spacebar again will stop this feature and all tests will again execute. 


The X><yY values displayed are arranged as follows: 


— X indicates the maximum amount that data can be off track 
centerline toward the spindle and still be read reliably. 

—Y indicates the maximum amount that data can be off track 
centerline away from the spindle and still be read reliably. 


To provide readings for Radial Alignment, Head Hysteresis, and Linearity, 
data is read from a single track which has records written off centerline 
by progressive amounts. Clamping accuracy is determined by reading 
tracks where all data is written off centerline by the same amount. For 
Head Azimuth, data has been recorded on the disk with a head adjusted 
at various angles from the perpendicular. X indicates the maximum 
amount (in minutes) that data can be off in a clockwise direction and 
still be read; Y indicates the maximum amount, in the counter-clockwise 
direction. The alignment section requires a digital alignment disk and is 
used, primarily, to determine and display head alignment parameters. 
Computed parameters include radial alignment, head hysteresis, positioner 
linearity, clamping eccentricity, and head azimuth. 


These parameters are defined as follows: 


Radial alignment — The program steps from track 0 (outside of disk) 
to the middle progressive offset track and determines the last even-num- 
bered sector and the last odd-numbered sector that can be read. The 
offsets of these sectors is then computed and displayed. Sector pairs are 
written with offsets of 6-13 millinches. 


Head hysteresis — The head is moved to the inside track on the disk 
and then brought back to the middle progressive offset track and the 
radial alignment is repeated. 
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Positioner linearity — The alignment test is repeated on the progressive 
offset tracks that reside on the inside, and on the outside of the disk. 
Results are displayed for each case. 


Clamping eccentricity — The head is positioned over an alternate offset 
track with an offset of 7 millinches (all odd sectors are offset +7 millinches; 
all even sectors are offset —7 millinches) and all data on the track is 
verified. This test is repeated on alternate offset tracks with offsets of 8 
and 9 millinches. The offsets of the last even-numbered sector and the 
last odd-numbered sector that can be read are displayed. 


Head azimuth — The head is positioned over the azimuth rotation track 
(sector pairs written with head azimuth angles of 21, 24, 27, 30, 33, 36, 
39, and 42 minutes) and sector pairs are checked for mismatched data. 
The angles of the last even sector and the last odd sector that can be 
read are displayed. 


Error Display 


No error display is presented by the alignment test. 


Chapter 9 
Winchester Diagnostic 


The first Winchester controller installed in an H/Z-100 PC system is given 
the number 0. Additional controllers are numbered 1 through 3. Each 
controller can have one or two Winchester drives connected to it. The 
two drives connected to controller 0 are numbered 0 and 1. Drives 2 
and 3 are for controller 1; 4 and 5 are for controller 2; and 6 and 7 
are connected to controller 3. (These drives also can be designated as 
drive 0 or 1 on a specific controller; ie., drive 3 could also be called 
drive 1 on controller 1, and drive 6 could be drive 0 on controller 3.) 
If the system is equipped with removable-cartridge type Winchester drives, 
then no more than one controller card can be installed. This card can 
have one, two or three drives connected to it. 


Each Winchester drive contains more than one hard disk with a read/write 

head for each surface of each disk. By rotating these disks at a relatively 
high velocity and “flying” the heads very close to the surface of the disk, 
the capacity and performance of the disk is much improved over floppy 
disks. Each read/write head is located at the end of a “finger” long enough 
to reach from the edge of the disk to the center. The other end of each 
of these “fingers” is attached to a single swing arm. Therefore, positioning 
one head over a certain track on one disk surface, positions all the other 
heads over a related track on all the other surfaces. This set of tracks 
is referred to as a “cylinder”. 


The data on each disk surface is formatted into sectors, much as is the 
data on floppy disks. Sector addressing starts with Cylinder 0, Head 0, 


Sector 1, and progresses, by sectors, through the heads, and then the 
cylinders. 


Since the data transfer portions of this diagnostic depend on the integrity 
of the RAM, it is assumed that the RAM diagnostic has first been run 
and that any faults detected have been corrected before executing this 
diagnostic. 


It is also assumed that the system is operational enough to enable the 
operator to interact with the diagnostic software. 
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Configuration 


Prior to operating the Winchester diagnostic on a new system, or whenever 
Winchester hardware changes are made, the Winchester diagnostic config- 
uration should be updated. When the Winchester diagnostic configuration 
is selected, the following display is presented. 


WINCHESTER CONFIGURATION SUMMARY 


DRIVE #0: DRIVE #1: 
CONTROLLER 0: TYPE 3 , NONE 
CONTROLLER 1: NONE, NONE 
CONTROLLER 2: NONE NONE 
CONTROLLER 3: NONE NONE 


If the systern is equipped with removable-cartridge type Winchester drives, 
the following will be displayed: 


WINCHESTER CONFIGURATION SUMMARY 
DRIVE #0: DRIVE #1: DRIVE #2: 
CONTROLLER 0: TYPE 3 NONE NONE 


As each drive is picked, its configuration will toggle between “TYPE n” 
(n=0-4), and “NONE.” The type number is determined by reading the 
switch settings on the Winchester controller board. The parameters for 
the various types can be viewed via the Utilities section of this diagnostic. 
If a drive is configured as “NONE,” then it will not be tested. Also, any 
controller with both drives configured as “NONE?” will not be tested. 


When the END key is typed, the cursor returns to the Y at the bottom 
of the'screen. 
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Section Menu 


After selection of the WINCHESTER DIAGNOSTIC from the diagnostic test menu, 
the following section menu is presented. 

WINCHESTER DIAGNOSTIC SECTION MENU 

CONTROLLER TEST (A) 

DRIVE TEST (A) 


MEDIA TEST (A) 
UTILITIES (M) 


Controller Test 

Running Display 

The following display appears during the controller test with the number 
of the controller-under-test (0-3). When the internal RAM of the controller 


is tested, 10 different sets of test patterns are written and verified. The 
display indicates which of these 10 sets is currently being tried. 


WINCHESTER DIAGNOSTIC 2.01 WINCHESTER CONTROLLER TEST 
NOW TESTING CONTROLLER 0 


CONTROLLER RAM TEST PATTERN: 01 OF 10 
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Error Display 


If an error occurs during the Controller Test, the following display may 
appear. 


WINCHESTER CONTROLLER 0 ERROR 
CONTROLLER TIME-OUT ERROR 

- CHECK INTERRUPT CIRCUITRY 
CHECK CONTROLLER 0 


Drive Test 


If your system is equipped with removable cartridge-type Winchester drives 
and the Drive Test is selected as a single section, refer to Cartridge Change 
Detection Test later in this chapter. 


Running Display 


While this test is running, the following display appears on the screen, _ 
indicating the drive currently under test, and the track that the current 
seek test has reached. 


WINCHESTER DRIVE TEST 
TESTING DRIVE: 


CYLINDER HEAD 
CURRENTLY SEEKING: 000 0 


Drive Errors 


Drive errors are entered in the log and, if the established error rate is 
exceeded, an error message is displayed, and the error log is displayed 
afterward, indicating the type of error(s) encountered. 
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Media Test 
Running Display 


When this test is running, the following is displayed. 


TEST; READ 
CYLINDER HEAD SECTOR 

DRIVE: 0 CURRENT: 001 03 05 

TOTAL: 2 10 260 
ERRORS: SEEK DATA WRITE READ CORRECTABLE (*) 
HARD: 0 0 0 0 0 
SOFT: 0 0 0 0 
LAST ERROR: 
TYPE: CODE DRIVE CYL HEAD SECTOR TIME DATE 


NO READ/WRITE ERRORS HAVE OCCURRED 
TYPE SPACE BAR FOR OPTIONS MENU 


If the spacebar is typed, you will have two options: DISPLAY ERROR LOG and 
LOOP ON SECTOR. 


If DISPLAY ERROR L0G is selected the following display appears and testing 
stops. 


NOTE: If you are using a controller board that is not sold by Zenith 
Data Systems, and have run the PREP utility, the Bad Sector Table could 
be erroneously located on the diagnostic cylinder, and running the Media 
lest will destroy ils contents. Future FORMAT operations on the drive 
could then cause data loss by allowing the operating system to write dala 
in non-recoverable areas of the disk. 


Page 6 of 13 
591-4765 
CB-5063-28/595-3445 
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WINCHESTER DIAGNOSTIC MEDIA TEST 
TYPE: ORIVE CYL HEAD = SECTOR TIME DATE 
SOFT WRITE J 133 3 7 23:02:33 10/01/84 
SOFT READ I 22 0 3 03:59:02 10/02/84 
HARD READ* 60 100 2 10 13:22:21 10/02/84 


* DENOTES A CORRECTABLE ERROR 
DISPLAY NEXT EIGHT ERRORS. RESUME TEST 


Selecting DISPLAY NEXT EIGHT ERRORS scrolls to the next page of errors. Selecting 
RESUME TEST causes the WINCHESTER DRIVE TEST display to return and 
testing to continue from its stopping point. 


NOTE: It is normal for a small number of SOFT errors to occur on a 
good Winchester. However, if this number becomes too large or a hard 
error occurs, an error message will appear. 


If loop or sector is selected, the cursor will appear, allowing you to select 
the cylinder, head, and sector to loop on. Selecting loop on sector again 
cancels this feature and testing continues as before. This feature is not 
available for write. 


Error Codes 


Each entry in the error log begins with a description of the error type, 
followed by a code. Usually, the Winchester Controller BIOS generates 
these codes. See Table 9.1! for code definitions. 
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Table 9.1. Error Code Table 
- CODE DEFINITION 
00 Undefined 
01 Command not recognized by BIOS 
02 Address mark not found 
03* BIOS ROM not installed 
04 Requested sector not found 
05 Reset failed 
06* More than one BIOS ROM installed 
07 Drive parameter activity failed 
08* Faulty I/O port on Winchester controller 
09 Attempt to DMA across a 64K boundary 
OA* Controller RAM error 
0B Bad track flag detected 
0c* Bad sector table not readable 
0D* Data read from sector is incorrect 
OE* Switch setting does not match configuration 
OF Undefined 
10 ECC check error on data in the sector 
11 Data was corrected via the ECC 
12-1F Undefined 
20 Miscellaneous controller error 
21-3F Undefined 
40 Seek operation failed 
41-7F Undefined 
80 Controller failed to respond before time-out 
81-BA Undefined 
BB The BIOS detected an undefined error 
BC-FE Undefined 
FF The controller would not return failure data 


*NOTE: Codes followed by an asterisk (*) are created by the diagnostic. All others 
are generated directly by the Winchester Controller BIOS. 
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Error Display 


If the established error rates are exceeded, the following error message 
is displayed. If CONTINUE is selected at the error screen, or the monitor's 
ACTION is configured to CONTINUE ON ERROR, no further error mes- 
sages are generated, but testing will continue and errors will be entered 
in the error log. 


WINCHESTER DRIVE 0 ERROR 


THE ESTABLISHED ERROR RATE HAS BEEN EXCEEDED 
CHECK DRIVE, THEN CHECK CONTROLLER 
THE LAST THREE ERRORS WERE: 


TYPE: CODE DRIVE CYLINDER HEAD SECTOR TIME DATE 

SOFT WRITE: 02 1 133 3 7 ° 23:02:33 02/06/83 
SOFT READ :10 1 22 0 3 03:59:02 02/07/83 
HARD READ*:11 0 100 2 10 13:22:21 02/07/83 


NOTE: The established error rates are: 
1 Soft error during each pass of the Drive Test. 
1 Soft error during each pass of the Media Test. 
After a total of 255 passes, no soft errors are flagged. 
0 Hard errors (not recoverable in 16 rereads). 
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Retries are performed as follows, until the command that caused the error 
executes without an error: 


First, third, and so on through the fifteenth retry: 


— Two seeks are performed, one to the next higher and one to the 
next lower cylinder. 
~— The command causing the error is retried. 


Second, fourth, and so on through the sixteenth retry: 


— A reset command is sent to the controller, 
~—— A recal (recalibrate) command is sent to the drive. 
— The command causing the error is retried. 


Utilities 
After selecting UTILITIES, the following is displayed. 


WINCHESTER DIAGNOSTIC UTILITIES 


DISPLAY BAD SECTOR TABLE 
DISPLAY PARTITION INFORMATION 
READ ANY SECTOR 

PARK HEADS FOR SHIPPING 
DISPLAY DRIVE PARAMETERS 
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Bad Sector Table and Partition Information 
Displays 
If DISPLAY BAD SECTOR TABLE is selected, the following display is presented. 


WINCHESTER DIAGNOSTIC UTILITIES 


DRIVE: 0 BAD SECTOR TABLE 
INTERLEAVE FACTOR: 4 


CYLINDER HEAD SECTOR CYLINDER HEAD SECTOR 
001. 100 3. iL | 009. 
002. ; | 010. 
003. | O11. 
004. | ot2. 
005. | 013. 
006. | 014. 
007. | 015. 
008. | ot6. 
NEXT PAGE CHANGE DRIVES 


If CHANGE DRIVES is selected, the operator enters the desired drive number 
(0-7), and the bad sectors are listed for that drive. 


The bad sector table is located on the second-to-last cylinder of the drive, 
on sector | of heads 0 and 1. It contains a table of sectors that exhibited 
errors during the PREP, DETECT, and FORMAT MS-DOS utilities. These 
clusters that would use these sectors are tagged as unavailable in the 
FAT during FORMAT. 


The bad sector table is located on the second-to-last cylinder of the drive, 
on sector | of heads 0 and 1. It contains a table of sectors that exhibited 
errors during the PREP, DETECT, and FORMAT MS-DOS utilities. The 
clusters that would use these sectors are tagged as unavailable in the 
FAT during FORMAT. 
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Pressing END displays the previous utilities menu. 


If DISPLAY PARTITION INFORMATION is selected, the following display is presented. 


WINCHESTER DIAGNOSTIC 


DRIVE X 
PARTITIONS: 


ol, 
02. 
03, 
04, 


if the ENTER key is pressed, a new drive can be selected. 


2-150 MS-DOS 001 
040 
UNALLOCATED 080 


ALLOCATED NOT ZDOS 120 


* DEFAULT BOOT PARTITION 
CHANGE DRIVES 


UTILITIES 


STARTS AT: 
OPERATING SYSTEM CYLINDER HEAD SECTOR 


00 
00 
00 
00 


00 
00 
00 
00 


ENDS AT: 
CYLINDER HEAD 
039 03 
079 03 
000 00 
125 03 


SECTOR 


17 
17 
00 
07 


Hitting the END key results in the reappearance of the selection menu. 
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Read Any Sector 


If READ ANY SECTOR is selected, a screen similar to the following ap- 
pears. 


“WINCHESTER DIAGNOSTIC UTILITIES 
DRIVE: 0 CYLINDER: 0 HEAD: 0 SECTOR: 1 
ADR O 12345 678 #9 A B CODE F ----- ASCIT---- 


000 2B CO FA 8E DO BC 00 7C FB 8B F4 8E CO OE IF BF +..... litncctenens’s 
010 00 06 -B9 00 OL FC F3 A5 EA 1D 06 00 00 8E D8 BE .......... 


020 BE 07 BS 04 00 90 F6 04 80 74 06 80 70010075 ........ te f..u 
030 0A 83 C6 10 E2 FO BE 7C 06 EB 34 8B 14 8B 4C 02 ..... bideabe. 
040 8B EE BF 05 00 BB 00 7¢ B8 01 02 57 Mis 5F 73 ..... fs Wi5 


050 OC 2B CO CD 13 4F 75 ED BE 93 06 EB 12 BEBB06 .+..0u......... 
060 81 3E FE 7D 55 AA 75 07 8B F5 EA 00 7C 0000 AC .}.JUu....|.... 
070 0A CO 74 06 B4 OE CD 10 EB FS EB FE 46 6F 2062 ..t......... Nob 


NEXT SCREEN PREV SCREEN ADVANCE SECTOR CHOOSE SECTOR 


To view the data from any sector on the disk, first enter the drive, cylinder, 
head, and sector. The first 128 bytes of data from the current sector will 
be displayed. 


Selecting ADVANCE SECTOR advances the current sector. If advancing 
beyond sector 17, then the head will be advanced. If beyond the maximum 
head, the cylinder will be advanced. ff beyond the maximum cylinder, 
the drive will be advanced. Illegal addresses are not accepted. Selecting 
CHOOSE SECTOR allows the random selection of a new drive, cylinder, 
head, and/or sector. Selecting NEXT SCREEN presents the next 128 bytes. 
The data in locations 200H-203H is the error correction code for the 
sector. Selecting PREVIOUS SCREEN presents the previous 128 bytes. 
If a non-recoverable error occurs while trying to read the sector, a message 
appears on the screen, and data contained in the controller buffer is pre- 
sented. 


Pressing the END key returns the screen to the utilities selection menu. 
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Park Heads 


Selecting PARK HEADS FOR SHIPPING from the utilities selection menu 
results in the appearance of the following display. If for some reason 
you decide not to park the heads, select N or just RETURN and the section 
menu returns. If you select Y, instead, the turn computer off message 
appears. 


THIS UTILITY WILL PARK THE HEADS ON ALL CONFIGURED DRIVES, 
AFTER WHICH THE COMPUTER SHOULD BE SHUT OFF, 


IF YOU CHOOSE TO DO THIS, YOU WILL NOT BE ABLE TO ENTER 
ANY OTHER COMMANDS TO THE DIAGNOSTIC. YOU SHOULD TURN 
OFF THE COMPUTER TO ENSURE THAT THE HEADS OF THE DRIVES 
ARE NOT MOVED FROM THE SHIPPING ZONE. 


DO YOU WANT TO DO THIS? N Y 


Display Drive Parameters 

Selecting this option results in the following display. The parameters dis- 
played reflect the contents of the drive parameter tables stored in the 
Winchester BIOS ROM installed in the Winchester controller card. 


THE WINCHESTER BIOS DEFINES THE DRIVE TYPES AS FOLLOWS: 


DRIVE TYPE 0; 1: 2: 3; 


TOTAL CYLINDERS: 306 480 612 306 
NUMBER OF HEADS: 06 04 02 = 04 
REDUCED WRITE CURRENT CYL: 307 481 613 307 
PRECOMP CYLINDER: 128 128 128 128 
STEP RATE (IN MICROSECONDS) : 3000 70 70 70 


TYPE ‘ENTER’ KEY TO RETURN TO PREVIOUS MENU 
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Cartridge Change Detection Test 


If the system is equipped with removable cartridge-type Winchester drives 
and the Drive Test is selected as a single section, the following display 
will appear. 


CARTRIDGE CHANGE DETECTION TEST 


TO TEST THE ABILITY OF THE DRIVE TO DETECT A CARTRIDGE CHANGE, 
PERFORM THE FOLLOWING STEPS: 

1) SPIN DOWN DRIVE 0. 

2) OPEN THE DOOR DRIVE AS IF TO REMOVE THE CARTRIDGE. 

3) INSERT THE CARTRIDGE BACK INTO THE DRIVE. 

4) WAIT FOR DRIVE TO SPIN UP. 

5) TYPE ANY KEY OTHER THAN THE SPACE BAR. 


*#* TYPE SPACE BAR TO SKIP THIS TEST *#* 
To run the test, follow the directions on the screen. 
To spin down the drive, lightly press the button on the front of the drive 
until the light on the drive turns red and starts blinking. When the light 


goes out, the drive is spun down. 


To open the door, firmly press the button again. The drive door should 
open part way. Open the door the rest of the way so the cartridge ejects. 


When the cartridge is reinserted and the door closed, the light will turn 
red. When the light turns green, the drive is spun up. 


Chapter 10 
Z-304 Diagnostic 


The serial test checks the Multi-Protocol Serial Controller (MPSC) used 
on the Z-304 card. 


NOTE: To perform the test, a special test connector must be installed. 
The loop back connectors used for the diagnostics are: 

@ = All Serial Port Tests — 438-67 

e Parallel Port Interrupt Test — 438-64 

Parallel port diagnostics check the parallel printer port. 


The serial test displays special parameters used to operate the MPSC, 
in addition to those parameters displayed by the diagnostic monitor. 


Configuration 


The following may be configured for the Z-304 diagnostic: 


PARALLEL PORT INSTALLED? YES NO 
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Section Menu 


Selecting 2-304 DIAGNOSTIC at the diagnostic test menu results in the following 
display: 


2-304 DIAGNOSTIC SECTION MENU 


Parallel Port Loop Test (C) 
Parallel Port Data Test (C) 
Serial Port Handshake Test (C) 
Asynchronous Serial Test (C) 
Synchronous Serial Test (C) 

SDLC Synchronous Serial Test (C) 


Parallel Port Loop Test 


This test requires a test connector be plugged into the parallel printer 
port, located on the back panel of the H/Z-100 PC. The following prompt 
appears to request that the cable be installed: 


Install special test connector part no 438-64 
on to the parallel port located on the back panel of 
the Z150 computer. 


When installation is complete - PRESS THE RETURN 
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Running Display 


No running display is presented during this test. 


Error Display 
The display for parallel port loop test error may appear as follows: 


ERROR DETECTED 

Parallel Port External Loop Data Error 

Check test connector 

Check U12, U29, U23, U18, U30, U39, U38, U36, U26, U37 on the 2304 board 
Replace 2304 Board 

R(CX) transmit port | R(DX)=receive port 


Parallel Port Data Test 

Running Display 

This test requires either the removal of equipment plugged into the parallel 
port connector or the installation of the test connector, part no. 438-64, 


on the port. 


If the connector 438-64 has not been installed during the parallel port 
data test, then the following message is displayed. 


This test will fail if printers, etc. are connected to the parallel port 
located on the back of the 2304 card. DISCONNECT EQUIPMENT 
FROM THE PORT. 


when ready - press the RETURN 
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Error Display 


If an error is detected, the following display is presented. 


ERROR DETECTED 

Internal Loop Back Data Error 

Check U13, U12, U35, U38, U36, U26, U37 on the 2304 board 

Replace 2304 board 

R(AH) expected data | R(AL) actual data | R(BX) =extra transmit port 
R(CX) =transmit port | R(DX) =receive port 


Serial Port Handshake Test 


The Z-304 Parallel/Serial Card has enhanced handshaking capability which 
includes an extra handshaking buffer. For this reason, the handshaking 
diagnostic is a separate test from the serial data test. 


A prompt requesting that a test connector be installed on the Z-100 PC 
is displayed. 


Install special test connector part number 438-67 onto the 
serial port connector of the 2304 board located on the back 
panel of the 2100 PC. 

WHEN INSTALLATION IS COMPLETE - PRESS THE "RETURN" KEY 


The test connector 438-67 interconnects the handshaking and data lines 
as shown in the following table. 


OUTPUT INPUT 
RTS to DCD 
DTR to CTSa 
TxD, RTSc _ to RxD, RD 
RTSb to DSRa 


TxC to RxC 
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Running Display 


No running display is presented during this test. 


Error Display 


If an error is detected, an error message similar to the following is dis- 
played. 


ERROR DETECTED 

Handshake error of the serial port 

On chip U7, RTS driven high and DC should be high 

DC was found to be low 

Buffer Contents =XXH Buffer Address =XXXH 

Check Connector 

Check chip U34,U37,U25,U7,U40,U5,U1,U35 on the 2304 board 
Replace 2304 board 


Asynchronous/Synchronous Serial Tests 


The following prompt requests that a test connector be installed on the 
Z-100 PC. 


Install special test connector part number 438-67 onto 
the serial port connector of the 2304 board located on 


the back panel of the 2100 PC. 


WHEN ISNTALLATION IS COMPELTE - PRESS THE "RETURN" KEY 
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Running Display 


During this test, the following display is presented. 


PARAMETERS UNDER TEST 


BAUD # OF STOP PARITY CHAR CPU 
RATE BITS OR LENGTH MODE 
SYNC BYTES 


The parameter values that appear in the test display are: 
MopE — Chip programmed for asynchronous operation: 
Asyn 

Syn 


SDLC 


BAUD RATE — Transmission rate in information bits per second: 


110 2400 
300 = 4800 
600 9600 
1200 = 19200 


# OF STOP BITS OR SYNC BYTES 


1.5 


PARITY — For parity check on data: 


None 
Odd 
Even 
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CHAR LENGTH — Number of information bits/characters transmitted: 


onr Dm o 


cpuUMoDE — Method used to determine when to service serial ports: 


Int (Interrupt) 


Error Display 


The asynchronous, synchronous, and SDLC tests are performed externally 
through the test connector by operating the MPSC in full duplex. 


The test programs parameters into the MPSC and then transmits and 
receives data using interrupt routines. After a block of data has been 
transfered, the received data is compared with expected data. If an error 
is detected, one of the two following error messages is displayed. 


ERROR DETECTED 

TRANSMIT/RECEIVE ERROR BETWEEN PORTS 

Test Timed out before completion 

Number of characters sent =XXH: Number of characters received =XXH 
Check Test Connector 

Check U19, U37, U35, U25, U34, U7, U26, U18, U6, U20, U5, on the 2-304 
Replace the 2304 board 


ERROR DETECTED 

DATA COMPARE ERROR FOR EXTERNAL LOOP TEST 

TRANSMIT/RECEIVE ERROR BETWEEN PORTS 

R(AX) = Character Count 

R(DH) = Expected Data : R(DL) = Actual Data 

Check Test Connector 

Check data or clock signals at U19, U37, U35, U2 on the 2-304 
Replace the 2304 board 


Chapter 11 
Z-319 Video Diagnostic 


Since the video portion of this diagnostic depends on the integrity of the 
video RAM, that portion of the RAM diagnostic should be run and any 
faults detected should be corrected. 


This test requires a Z-100 PC with at least 128K of memory, a Z-309A 
Video card and a Z-319 Video card. The video alignment test requires 
the usual TV alignment tools (that is, small screwdrivers, etc.). 


Configuration 


Prior to operating the display diagnostics on a new system, or whenever 
display hardware changes are made, the Z-319 diagnostic configuration 
will usually need to be updated. 


When the Z-319 diagnostic configuration is selected, the following display 
is shown. The current configuration is indicated by a box around one 
of the three options to the right of each color (If the Z-319 Diagnostic 
had previously been configured, then the appropriate parameters will be 
displayed.) 


VIDEO PLANE OPTIONS 

GREEN NONE 32K 64K 
RED NONE 32K 64K 
BLUE NONE 32K 64K 


ARE THE CURRENT SELECTIONS CORRECT? Y N 


If the parameters are correct select Y and the configuration session is 
ended. 
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If these are not the correct parameters, then select N and the cursor 
will move up to the options field and allow you to select the appropriate 
options. When the options are correct, press the END key and the cursor 
will return to the Y at the bottom of the screen. 


Section Menu 


Selecting 2-319 VIDEO DIAGNOSTIC at the diagnostic test menu causes the follow- 
ing display to be presented: 


VIDEO RAM TEST (A) 

READ/WRITE REGISTERS TEST (A) 
VIDEO CONTROLLER TEST (M) 
VIDEO TEST PATTERNS (M) 


Video RAM Test 
Running Display 


When the video RAM test is selected, a display similar to the following 
is presented. 


MEMORY AVAILABLE: OCOOOOH-OCFFFFH 
CURRENT TEST: 
, BANK: OCH 

ADDRESSES: 0000H-FFIFH 

TEST BYTE: FFH 

BACKGROUND BYTE: 00H 
PATTERN: MARCH II 


The address portion of the display will be updated to reflect the addressed 
range of the video RAM being tested. Likewise, as the pattern changes, 
the name on the display will be updated. 


The test performed on the RAM is essentially the same type of RAM 
test that is performed on system RAM by the RAM diagnostic. 
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Error Display 


If an error occurs during the RAM test, a message similar to the following 
will appear, indicating the failing address and bit: 


DATA COMPARE ERROR 
CHECK Uxxx, Uxxx, Uxxx and Uxxx on 2319 BOARD 

R({BX) HAS OFFSET WHERE ERROR OCCURRED, AT OFFSET XXXH 
' EXPECTED DATA WAS XXH ACTUAL DATA WAS XXH 


Read/Write Register Test 


Running Display 


No running display is presented during this test. 


Error Display 
If an error occurs in the PIA, a display similar to the following is presented: 


VIDEO BOARD PIA ERROR 
CHECK U345 ON VIDEO BOARD 


If an error occurs in the CRTC, a display similar to the following is pre- 
sented: 


CRTC ERROR 
CHECK 2319 VIDEO BOARD 
CHECK CRTC: D604 ON 2319 BOARD 


THE PORT ADDRESS BEING TESTED WAS XXXH 

THE ERRONEOUS VALUE WAS XXXH 

IF DATA PORT: LAST DATA WRITTEN TO CTRL/ADDR REG WAS XXH 
THE EXPECTED VALUE WAS XXH 
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Video Controller Test 

Running Display 

When the video controller is selected, the following display is presented: 
2319 VIDEO DIAGNOSTIC VIDEO CONTROLLER TEST 

FOR THIS TEST YOU WILL BE ASKED TO VERIFY THAT A SPECIFIC PATTERN OF 
DATA IN THE VIDEO RAM APPEARS IDENTICAL TO A TOTALLY DIFFERENT PATTERN 
WIEN THE CRT CONTROLLER HAS BEEN RECONFIGURED TO CAUSE THIS TO OCCUR. 
PRESS 'END' KEY TO CONTINUE. 

2319 VIDEO DIAGNOSTIC VIDEO CONTROLLER TEST 

WHEN YOU BEGIN THIS TEST, A GRID PATTERN WILL APPEAR ON THE SCREEN. 
NOTING THE SIZE AND LOCATION OF THIS PATTERN, HIT THE SPACE BAR AND 
THIS SAME PATTERN WILL APPEAR AGAIN AT THE SAME LOCATION. CHECK TO 

SEE THAT THIS PATTEN IS THE SAME SIZE AND IN THE SAME LOCATION. HIT 
THE SPACE BAR AND THIS SAME PATTERN WILL AGAIN APPEAR. CONTINUE IN 


THIS MANNER UNTIL ALL THE PATTERNS HAVE BEEN TESTED. 


PRESS ANY KEY TO BEGIN 


When you have read this message, press the space bar as the instructions 
indicate. After a sequence of patterns appear, the following will be dis- 
played: 


2319 VIDEO DIAGNOSTIC VIDEO CONTROLLER TEST 


WOULD YOU LIKE TO RERUN THESE PATTERNS N Y 
WERE ALL THE PATTERNS THE SAME Y N 


If you select Y to the first question, the previous sequence of patterns 
is repeated. If you select N, the cursor moves to the second question. 


If you select Y to the second question, the next pattern is run. This proce- 
dure is repeated for several pattern sequences. 
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Error Display 


If you answer N to the second question, a display similar to the following 
is presented: 


2319 VIDEO DIAGNOSTIC VIDEO CONTROLLER 


CRIC ERROR 

CHECK U330 

CHECK U331,U338, AND U345 
CHECK U360 AND U373 


Video Test Patterns 


When video tests patterns is selected, the following screen appears. 


ALIGNMENT GRID (ADJUST HORZ. AND VERT. POSITION) 
FOCUS ADJUST PATTERN 

CONCENTRIC CIRCLES (ADJUST HORZ. AND VERT. SIZE) 
COLOR BARS (SHIFT LEFT WHEN SPACE BAR IS HIT) 
CHARACTER SET GRID 


HIT 'RETURN' TO RETURN TO THIS MENU. 


IF YOU ARE NOT ABLE TO CORRECTLY ADJUST THE DISPLAY, CHECK THE 
MONITOR'S VERTICAL AND HORIZONTAL SWEEP CIRCUITS AND CRT. 


These patterns are helpful when adjusting the video monitor's focus, align- 
ment, etc. 


Chapter 12 
Z-329 Video Diagnostic 


In the Z-329 diagnostic, possible faults are assumed to exist in the display. 
The diagnostic tests video alignment, video focus, the CRTC (cathode-ray 
tube controller), the video parallel/serial conversion logic, monochrome 
video output, monochrome display hardware, and the video port input/out- 
put circuits. 


The goals of the diagnostic routines are to identify and isolate all detectable 
failures in the shortest period of time possible and to provide a means 
for adjusting the video monitor. Alignment patterns are included for 
monochrome displays and the complete character set can be displayed 
upon request. 


This test requires a Z-100 PC with at least 128K of memory and a Z-329 
Monochrome video card. The video alignment test requires the usual TV 
alignment tools (that is, small screwdrivers, etc.). The MFM-150 ROM in 
the Z-100 PC series computer being tested must be version 1.0 or later. 


Configuration 


The Z-329 video diagnostic requires no additional configuration to run. 


Section Menu 


Selecting Z-329 DIAGNOSTIC from the diagnostic test menu causes a display 
similar to the following to be presented. 


VIDEO RAM TEST (A) 

VIDEO CONTROLLER TEST (M) 
READ/WRITE REGISTERS TEST (A) 
VIDEO TEST PATTERNS (M) 
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Video RAM Test 
Running Display 


When the video RAM test is selected, a display similar to the following 
is presented, 


2329 VIDEO DIAGNOSTIC-P1. 1A VIDEO RAM TEST 


MEMORY AVAILABLE: 0QBOO00H-OBSFFFH 
CURRENT TEST: 

BANK: OBH 

ADDRESSES: 0000H-OFFFH 

TEST BYTE: FFH 

BACKGROUND BYTE: 00H 
PATTERN: MARCH II 


The address portion of the display will be updated to reflect the addressed 
range of the video RAM being tested. Likewise, as the pattern changes, 
the name on the display will be updated. NOTE: The patterns displayed 
during this test will overwrite the displayed information. 


In order to determine whether the optional 8K RAMs are installed, address 
1FFFH is set to 0, address OFFFH is set to 55H, and address 1FFFH 


is read. If it contains 55H, the diagnostic assumes that 2K RAMs are 
installed. 


The test performed on the RAM is essentially the same type of RAM 
test that is performed on system RAM by the RAM diagnostic. 


Error Display 


If an error occurs during the RAM test, a message similar to the following 
will appear, indicating the failing address and bit. 


2-329 VIDEO DIAGNOSTIC-P1.1A VIDEO RAM TEST 
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DATA COMPARE ERROR 

CHECK Uxxx, Uxxx, U20, U33 and U34 on 2329 BOARD 
ERROR OCCURRED AT OFFSET XXXH 

EXPECTED DATA WAS XXH ACTUAL DATA WAS XXH 


Video Controller Test 


Running Display 


When the video controller test is selected, a display similar to the following 
will appear on the screen. 


DO ALL OF THE CHARACTERS ON EACH LINE DISPLAYED ON THE MONOCHROME 
MONITOR EXHIBIT THE ATTRIBUTE (S) FOR THAT LINE Y N ? 


The first six lines demonstrate the attributes and their combinations with 
the blink feature disabled. Select Y if they are correct. Select N if they 
are nol. 


The next screen will exercise three lines with the blink feature enabled. 
Select Y if they are correct. Select N if they are not. : 


The next screen begins the CRTC tests. When you have read the messages, 
press the END key, as instructed. You will then observe a series of patterns 
on the screen. 


2329 VIDEO DIAGNOSTIC VIDEO CONTROLLER TEST 
FOR THIS TEST YOU WILL BE ASKED TO VERIFY THAT A SPECIFIC PATTERN OF 
DATA IN THE VIDEO RAM APPEARS IDENTICAL TO A TOTALLY DIFFERENT PATTERN 


WHEN THE CRT CONTROLLER HAS BEEN RECONFIGURED TO CAUSE THIS TO OCCUR. 


PRESS 'END' KEY TO CONTINUE 
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2329 VIDEO DIAGNOSTIC VIDEO CONTROLLER TEST 


WHEN YOU BEGIN THIS TEST, A GRID PATTERN WILL APPEAR ON THE MONOCHROME 
MONITOR SCREEN. NOTING THE SIZE AND LOCATION OF THIS PATTERN, PRESS ANY KEY 
AND THIS SAME PATTERN WILL APPEAR AGAIN. CHECK TO SEE THAT THIS PATTERN 

1S THE SAME SIZE AND IN THE SAME LOCATION. PRESS ANY KEY AND THIS SAME 
PATTERN WILL AGAIN APPEAR. CONTINUE IN THIS MANNER UNTIL ALL THE 

PATTERNS HAVE BEEN TESTED. 


PRESS 'END' KEY TO BEGIN 


For each pattern within each sequence, the contents of the video RAM 
are completely changed. But the contents of the CRTC register(s) are also 
modified, so that the pattern being displayed appears to remain stable 
(unchanging). 


After the patterns have been displayed, the register of the CRT controller 
that was tested will be identified and you will see a display similar to 
the following: 


WOULD YOU LIKE TO RE-RUN THESE PATTERNS NY ? 
WERE ALL THE PATTERNS THE SAME Y N ? 


THESE PATTERNS TESTED THE VERTICAL SYNC POSITION REGISTER 


If you respond with a Y to the first question, the sequence of patterns 
will be repeated. If you respond with an N, the cursor will move to the 
second question. 


If you respond Y to the second question, a different pattern sequence 
will be run. This procedure will be repeated for seven pattern sequences. 
A description of each test follows. 


@ Vertical Sync Position Register Test — In this test, a grid that 
normally appears on lines 1 to 9 is placed on lines 17 to 25, and 
a grid that normally appears on line 14 is placed on line 1. This 
is done by placing OAH in the vertical sync position register. Next 
grids that would normally appear on lines 12 to 20, and on line 
25 appear on lines 17 to 25, and on line 1 by setting the vertical 
sync position to line 22 (15H). 


The first pattern is then redisplayed. 
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Vertical Displayed Register Test — First, a grid that would nor- 
mally appear on lines 12 to 25 is placed on only lines 12 to 21 
by changing the value in the vertical displayed register to 15H. 


Next, a grid that would normally appear on lines | to 10 is placed 
on lines 11 to 20 by changing the value in the vertical sync position 
register to line OFH. This is done to verify that the entire 21 lines 
is displayed. 


Then, a grid that would normally appear on lines | to 14 is placed 
on only lines 11 to 20 by changing the vertical displayed register 
to OAH. 


Finally, the first pattern is redisplayed. 


Horizontal Sync Position Register Test — First, a pattern that 
would normally appear in columns | to 19 is placed in columns 
62 to 80 by changing the value in the horizontal sync position register 
to 15H. 


Next, a pattern that would normally appear in columns 22 to 40 
is placed in columns 62 to 80 by changing the value in the horizontal 
sync position register to 2AH. 


Finally, the first pattern is displayed. 


Horizontal Displayed Register Test — First, the value 55H is 
placed in the horizontal displayed register. This produces a rectangu- 
lar grid from columns | to 42, 23 rows high. Normally, this pattern 
would appear as a stairstep-like pattern of 23 stairs descending from 
the top left of the screen down and to the right; each stair being 
one row high and 42 bytes wide, offset by 5 bytes. 


The vertical displayed register is also reduced to 23, since displaying 
more than 23 rows of 85 characters would start putting data from 
non-extant video RAM on the screen. 


Next, a pattern that would normally appear as a grid 80 byles wide 
and 12 rows high, with a 6-byte-long row on the bottom-left side, 
appears as a rectangular grid from columns | to 42, 23 rows high. 
This is done by setting the horizontal displayed register to 2AH. 
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Finally, the first pattern is redisplayed. 


@ Maximum Scan Line Register Test — Since the Z-329 has no 
graphics mode, the next patterns are somewhat tricky to display. 
The two maximum scan line addresses being tested are OAH and 
O5H, producing II and 6 lines per row, respectively. 


The first of the two patterns is composed of a part of the character 
produced by the ASCII codes 184 (OB8H), 190 (OBEH), 205 (OCDH), 
207 (OCFH), 212 (OD4H), and 213 (OD5H). By displaying only the 
first 6 lines of these characters and combining them with other 
graphics characters, they appear to be identical to the first ten lines 
of the characters produced by the ASCII codes 191 (OBFH), 217 
(OD9H), 196 (OC4H), 193 (OCIH), 192 (OCOH), and 218 (ODAH), 
respectively. The second pattern displayed is composed of these latter 
characters. 


e@ —Interlace Test — Two possible types of CRT controllers could be 
installed in the Z-329 board: the older “R-mask” part and the newer 
“S-mask” part. Interlace is handled differently by these two parts. 
they are distinguishable because the Start Address Register is reada- 
ble in the S-mask part but not in the R-mask part. After determining 
which part is installed (see the discussion for the Read/Write Regis- 
ters Test), the appropriate set of values are loaded into the CRTC 
and the patterns are displayed. 


In the interlace sync and video mode everything appears to be half 
as high as in the noninterlace mode. Therefore, the noninterlace 
pattern is displayed with the maximum scan line register set to 7, 
with effectively halves the height of each character. 


e 8K RAM Test — If it is determined that there is 8K RAM, then 


a grid, which fills the screen, is written into each of the four half- 
pages of memory, one page at a time and displayed. 


Error Display 


If you responded with an N to the second question in the previous display, 
a display similar to the following will appear. 
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2-329 VIDEO DIAGNOSTIC-P1. 1A 
VIDEO CONTROLLER TEST 


THE CRTC DID NOT CHANGE MODES PROPERLY 

WHEN ATTEMPTING TO MODIFY THE VERTICAL DISPLAYED REGISTER 
CHECK U1 AND U31-U34 ON Z329 BOARD 

CHECK 2329 BOARD 


Read/Write Register Test 
Running Display 


When the read/write register test is selected, the screen is blanked and 
then the top few lines of the screen will display data as described below. 
There is no running display for this test. 


First, the screen is turned blank by filling the RAM with the blank character. 
Next, a row of solid blocks will be displayed in row 1 and a row of two 
thin horizontal lines will be displayed in row 3. Next, the Z-329 status 
port will be read and the video dala bit checked until it is determined 
that the row of solid blocks (14 consecutive scan lines) is being displayed. 
Then the row of thin lines (one scan line on, one off, and one on) will 
be verified. 


This will be repeated with the same character displayed with the underline 
altribule and lastly, in reverse video. 


At the beginning of the test, the CRTC will be checked to see if it has 
a read/write start address register by writing OAAH and 55H to the low-byte 
register. If these values are read back correctly, then the test will be per- 
formed on both the cursor and start address registers of the CRTC. If 
the values read back are OOH or —FFH, then only the cursor address 
register will be tested. If none of the values is read back, an error will 
be reported. 


During the test, a one or a zero is passed through each of the read/write 
registers in the CRTC. Also, the font bils in the control register are toggled 
and then verified in the status register. 
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Error Display 


If erroneous data is discovered in the Z-329 status register, a display 
similar to the following will appear on the screen. 


2329 VIDEO DIAGNOSTIC-P1. fA 
VIDEO CONTROLLER TEST 


INCORRECT VIDEO DATA WAS RECEIVED FROM THE 2329 STATUS REGISTER 
WHILE DISPLAYING UNDERLINED CHARACTERS 

CHECK U15,U16,U25 AND U30 ON 2329 BOARD 

CHECK 2329 BOARD 


Video Test Patterns 


When the video sweep circuit test is selected, a display similar to the 
following is presented. 


SQUARE GRID (ADJUST HORZ. AND VERT. POSITION) 
FOCUS ADJUST PATTERN 

GREY BARS (SHIFT LEFT WHEN SPACE BAR IS HIT) 
CHARACTER SET GRID 


TYPE THE ‘ENTER’ KEY TO RETURN TO THIS MENU. 
TYPE THE 'END' KEY TO RETURN TO THE SECTION MENU. 


IF YOU ARE NOT ABLE TO CORRECTLY ADJUST THE DISPLAY, CHECK THE 
MONITOR'S VERTICAL AND HORIZONTAL SWEEP CIRCUITS AND CRT. 


You may select one of four test patterns which will allow you to adjust 
the video monitor. 


Use the square grid to adjust vertical and horizontal size, the fine grid 
to adjust the focus, and the grey bars to adjust the black level and contrast. 
The character set display will show you one-half of a font at a time, chang- 
ing to the next half-font each time you press the space bar. 


Index 


A 

Aborting a test, 3.8 

Access time, 5.1 

Action at an error, 3.11, 3.15 
Adding a test, 3.14 

Address complement, 5.1 
Address mark detector, 8.9 
Address uniqueness, 5.1 
Adjacent pattern interface, 5.1 
Alignment disk, 8.3 

Alignment tests, floppy disk, 8.15 
AP14 (Srini’s test), 5.1 
Asynchronous/synchronous serial tests, 10.5 
Audible indicators, 1.3 

Audit test, 4.4 

Audit test 2, 4.7 

Automatic tests, 1.3, 3.5 


B 

Bad disk controller, 2.3 

Bad sector, Winchester, 9.8, 9.10 
Barber pole test, 5.1 

Baud rate, 6.3, 6.4 


Cc 
Cables, special test, 1.1, 6.1, 10.1 
Changing sequence of test, 3.14 
Character length, 6.3, 6.4 
Clamping eccentricity, 8.16 
Combination tests, 1.8 
Compare crystal test, 4.7 
Completion indicators, 3.8 
Configuration, general, 1.2, 3.2, 3.13 
CPU board diagnostic, 4.1 
Diagnostic monitor, 3.14 
Display diagnostics, 7.1 
Exiting, 3.18 
Floppy diagnostic, 8.4 
V/O port diagnostics, 6.2 
RAM diagnostic, 5.2 
Retention of system, general 1.4 
Winchester diagnostics, 9.2 
Z-319 video diagnostics, 11.1 
Continue on error, 3.4 
Continuous, 3.15 


Index 2 


Index 


Controller test, Winchester, 9.3 
CPU board diagnostic, 4.1 
Section menu, 4.2 
CPU failure, 2.2 
CPU mode, 6.3 
CRC error, 2.3, 8.10 
CRC generator/checker error, 8.10 
Crystal, 4.1 


D 

Data, 8.8 

Data format check, 8.11 
Data integrity check, 8.12 
Data sensitivity, 5.1 

Date, 3.18 

Default file, 3.14, 3.17 
Delete a test, 3.14, 3.17 
Diagnostic LEDs, 1.3 
Diagnostic monitor, general, 1.4 
Diagnostic tests, 


Display, 7.2 

Floppy disk, 8.5 

Menu, 3.4 

RAM, 5.2 

Winchester, 9.1 
Diagonal (barber pole) test, 5.1 
Digital alignment disk, 8.3 
Digital alignment test, floppy disk, 8.14 
Disk-based diagnostics, 1.3 
Disk errors checked, floppy, 8.2 
Disk format coverage, floppy, 8.3 
DISK READ TEST, 2.4 
Display diagnostic, 7.1 

Configuration, 7.1 

Section menu, 7.2 
DMA overrun error, 2.3 
DMA test, 4.8 
Drive not ready, 2.3 
Drive selection, Winchester, 9.13 
Drive test, Winchester, 9.4 


E 

Error action, 3.11 

Error displays, 
Address mark detection error, 8.9 
Asynchronous/synchronous serial test, 10.7 
Audit test, 4.4 
Audit test 2, 4.7 
Compare crystal test, 4.7 
Controller, Winchester, 9.4 


CRC generator/checker error, 8.10 
Disk controller test, floppy, 8.5 
DMA test, 4.8 
Drive, Winchester, 9.4 
Drive test, floppy, 8.6 
External loop back mode test, 6.5 
Interrupt controller, 4.6 
Key test, 7.4 
Local loop back mode test, 6.4 
Media test, floppy, 8.11 
Media test, Winchester, 9.4 
Nonrecoverable error rate exceeded, 8.10 
Numeric processor test, 4.9 
Parallel port data test, 10.4 
Parallel port loop test, 10.3 
Parallel port tests, 6.6 
Parity generator/checker test, 5.3 
Power-up tests, 2.2-2.3 
Processor test, 4.6 
Read/write register test, 11.3, 12.8 
Recoverable error rate exceeded, 8.10 
Register test, I/O port, 6.3 
ROM test, 4.5 
Serial port handshake test, 10.5 
System memory test, 5.5 
Timer counter #0 test, 4.2 
Timer counter #2 test, 4.3 
Video controller test, 11.5, 12.6 
Video memory test, 5.5 
Video RAM test, 11.3, 12.2 
Write protect disable error, 8.9 
Write protect error, 8.9 

Error indication, 3.8, 3.9 

Error logging, 1.4 

Error messages, 1.5 

Exiting configuration, 3.16 

Exiting to system, 3.18 

External loop back cable, 6.1 


F 

Fast Test, 1.5, 1.8, 3.2 

Fault display, see Error displays 

Fault information, on-screen, 2.19 

Features, general, 1.3 

Finish criteria, 3.12, 3.15 

Floppy disk diagnostic, 8.1 
Section menu, 8.5 


G 
Goals, general, 1.1 
Graphics information, 1.2, 1.4 


Index 4 


Index 


H 

Hardware requirements, general, 1.2 
Head azimuth, floppy disk, 8.16 
Head hysteresis, 8.16 

Help screens, 1.4 


I 

Information 
Fault, 2.19 

Input/output port diagnostics, 6.1 
Section menu, 6,2 

Interrupt controller test, 4.5 

Interrupt test, parallel port, 6.6 

Invalid address mark detected, 2.3 

Invalid/no keyboard code received, 2.2 


K 
KEYBOARD TEST, 2.4 
Key click-test, 7.3 


L 

LEDs, 1.3 

Loading, 3.1 

Logging, 3.15 

Loop back cables, 6.1, 10.1 
Loop on error, 3.4 


M 

Manual tests, 1.8 

March II test, 5.1 

MEMORY TEST, 2.4 

Menu, section, 
Display diagnostics, 7.2 
Floppy disk diagnostics, 8.5 
V/O port diagnostics, 6.2 
RAM diagnostic, 5.2 
Winchester diagnostics, 9.3 
Z-304 diagnostics, 10.2 
Z-319 diagnostics, 11.2 
Z-329 diagnostics, 12.1 

Miscellaneous functions, 
Run all tests N times, 3.12 
Set run counter, 3.12 
Set date and time, 3.13 


Model selection, 3.1 

Mouse, 1.2, 3.16 

MOVI, 5.1 

Moving inversion, 5.1 
Multi-protocol serial controller, 10.1 


Index 5 


Index 


N 

No errors found, 3.8 
Nonrecoverable error, 8.10 
Normal test, 1.8, 3.2 
Numeric processor test, 4.8 


0) 
On-screen fault information, 1.4 


P 
Parallel port data test, 10.3 
Parallel port interrupt cable, 6.1 
Parallel port interrupt test, 6.6 
Parallel port loop test, 10.2 
Parity, 5.1, 5.3, 6.3, 6.4 
Parity failure, 2.2 
Parity hardware failure, 2.2 
Paused, 3.4 
Passes, 3.5 
Pause/continue test, 3.8 
Ping-pong test, 5.1 
Post connectors, 6.5 
Positioner linearity, 8.16 
Power indication, 1.3 
Power-up tests, 2.1, 2.4 

Error messages, 2.2-2.3 
Printing of screens and fault information, general, 1.2 
Processor test, 4.6 
Pre-setup mode, 4.1 
Protect tab, 8.9 


R 
Radial alignment, floppy disk, 8.15 
RAM diagnostic, 5.1 

Section menu, 5.2 
RAM failure, 2.2 
Read, 8.8 
Read track utility, floppy disk, 8.12 
Read/write register test, 11.3, 12.7 
Recoverable error, 8.10 
Refresh, 5.1 
Registers test display, 7.2 
Repetition of tests, 1.4 
Retention of configuration information, 1.4 
Return to system,2.4, 2.11 
ROM-based diagnostics, 1.3 
ROM checksum failure, 2.2 
ROM test, 4.5 
Rotational speed fault, 8.9 
Run all test N times, 
Run counter, 3.12 


Index 6 


Index 


Running displays, 3.7 
Asynchronous/synchronous serial test, 10.6 
Audit test, 4.4 
Audit test 2, 4.7 
Compare crystal test, 4.7 
Controller test, Winchester, 9.3 
Data format check, 6.13 
Data integrity check, 6.14 
Digital alignment test, 8.14 


Disk controller test, floppy, 8.5 
DMA test, 4.8 

Drive selection, Winchester, 9.13 
Drive test, floppy, 8.6 

External loop back mode test, 6.5 
Interrupt test, 6.6 

Key click, 7.4 

Key test, 7.3 

Local loop back mode test, 6.3 
Media test, floppy, 8.11 

Media test, Winchester, 9.5 
Numeric processor, 4.8 

Parallel port data test, 10.3 
Parallel port test, 6.6, 6.7 

Parity generator/checker test, 5.2 
Processor test, 4.6 

Read/urite register test, 11.3, 12.7 
Registers test, display, 7.2 

ROM test, 4.5 

Serial register test, 6.3 

System memory test, 5.4 

Timer counter #0 test, 4.2 
Timer counter #2 test, 4.3 
Video controller test, 11.4, 12.3 
Video memory test, 5.5 

Video RAM test, 11.2, 12.2 


Ss 

Section menu, 3.6 

Sector not found, 2.3 

Seek, 8.8 

Seek failure, 2.3 

Selecting the correct model, 3.1 
Sense amplifier recovery, 5.1 
Serial port handshake test, 10.4 
Set date and time, 3.13 

Set run counter, 3.12 

Side selection error, 8.10 
Single test, 3.6 

Speaker test, 4.3 

Special test cables, 6.1, 10.1 


Srini’s test, 5.1 

Startup parameters, 1.4 
Static test (Srini’s), 5.1 
Status, 3.4 

Stop bits, 6.3, 6.4 

Stop on error, 3.4 

Stuck bits, 5.1 

System memory test, 5.4 


T 


Test complete indication, 3.8 
Test indicator lights, 1.3 

Test information, general, 1.2 
Test repetition, 1.4 

Tests 


Asynchronous/synchronous serial test, 10.5 


Audit, 4.4 

Audit 2, 4.7 

Compare crystal test, 4.7 
Controller, Winchester, 9.3 
Data integrity check, 8.12 
Digital alignment, 8.14 
Disk controller, floppy, 8.5 
DMA test, 4.8 


Drive, floppy, 8.6 

Drive, Winchester, 9.4 
External loop back, 6.5 
Interrupt controller, 4.5 
Interrupt, parallel port, 6.6 
Key, 7.3 

Key click, 7.3 

Local loop back serial, 6.3 
Media, floppy, 8.11 

Media, Winchester, 9.5 
Numeric processor, 4.8 
Parallel port data, 6.7, 10.3 
Parallel port interrupt, 6.6 
Parallel port loop, 10.2 
Parity generator/checker, 5.2 
Park heads, Winchester, 9.13 
Processor test, 4.6 

Read any sector, Winchester, 9.12 
Read track utility, floppy disk, 8.12 
Read/write register, 11.3 
ROM, 4.5 

Serial port handshake, 110.4 
Serial register, 6.3 

Speaker, 4.3 

System memory, 5.4 

Timer counter #0, 4.2 
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Timer counter #2, 4.3 
Video, 7.5 
Video controller, 11.4, 12.3 
Video memory, 5.5 
Video patterns, 7.5 
Video RAM, 11.2, 12.2 
Video test patterns, 11.5 
Testing time, 3.5 
Time, 3.13 
Timer interrupt failure, 2.2 


U 
User-selected ROM tests, 2.4 
Utilities, Winchester, 9.9 


V 

Video controller test, 11.4, 12.3 
Video memory test, 5.5 

Video RAM test, 11.2, 12.2 
Video test patterns, 11.5, 12.8 
Visual checks, general, 1.5 
Visual error indicators, 1.3 


WwW 

Winchester diagnostics, 9.1 
Winchester disk, 9.1 

Write, 8.8 

Write protect, 8.8, 8.9 

Write protect disable error, 8.9 
Write protect error, 8.9 

Write recovery, 5.1 


